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Ukraine Still Lacking Patent Protection Legislation 
947400574 Kiev DEMOKRATYCHNA UKRAYYNA 
in Ukrainian 21 Jun 94 p 2 


[Article by Republic’s Honored Inventor and patent 
scientist Valeriy Bryzhko under the “Conflict” rubric 
“Patent for Managerial Chair?”’] 


[Text] One of the paradoxes of ours: If YOU have not 


done your job or screwed up—get a promotion—of 


course, if you are in the nomenclatura harness. So today 
too we can see something similar—‘“reforming” of the 
Derzhpatent of Ukraine. 


The over two years activity of its management got 
negative evaluation of the al!l-Ukraine conference 
‘Democratization and Reforming of Science in 
Ukraine.” There are myriad reasons for this; in partic- 
ular, patent law standards do not take into consideration 
the country’s crisis situation and national interests; they 
do not consider the creator the main subject of economic 
relations; there is no protection of rights, which makes 
the patent system completely nonsensical; a patent stock 
has not been formed etc. Not having sufficient practical 
knowledge and skills in the field of organizing a patent 
system and being supported by people with negative 
attitudes toward Ukraine’s independence, Derzhpatent 
management went to “serve” the Rospatent. 


The fate of the national patent agency had been sealed 
from the very beginning, when the issue of creating a 
patent-expert stock on the basis of UkrNDINTI [Ukrai- 
nian SRI of Scientific and Technical Information] was 
taken out of consideration. An agency without such stock 
is not able to conduct an examination and therefore 
cannot issue a national patent. Recently in order not to 
deepen the increasing dissatisfaction of the scientific and 
inventing community a decision has been made to issue 
a patent at the inventor's risk without conducting an 
examination as to its substance and leaving the creator 
without any protection by the State. 


It took over two years to get back to square one! 


However one should not think that using the UkrND- 
INTI stock was the only option in creating the agency 
examination stock. There was another option-the accu- 
mulated over many years stock of the Uzhgorod Produc- 
tion Printing and Publishing Enterprise “Patent” which 
had been supplying patent information to the entire 
Union. Whatever the case, any printing house always 
keeps a control copy, and it does not take long to copy it. 


In their negotiations with Rospatent the National Patent 
Agency functionaries could have and were obligated to 
bring up the issue of access to automated databases 
Ukraine had been using and made a substantial contn- 
bution to their development and completion in the past 
(according to statistics Ukraine’s inventive potential was 
practically equal to one-thira of that of the Union) 
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Incidentally as early as 1991 the first manager of Rus- 
sia's patent agency gave permission to make copies of the 
expert patent stock for the price of 10.6 million karbo- 
vantsy, but the Science and Technology Committee of 
Ukraine decided then not to buy but to enter the sphere 
of patent dependence on Rospatent. 


Now. Derzhpatent management is keeping modest 
silence about the fact that VOUS, in accordance with tts 
By-Laws, has given Ukraine, which became a full-fledged 
member of this organization, tree information on optical 
disks and State-of-the-art equipment for reading the 
information but this equipment is still rusting in the 
Kiev airport while Derzhpatent cannot find room for it 


As a result Ukraine does not have a patent and informa- 
tion-examination base while the Science Committee and 
Derzhpatent management are asserting that it 1s objec- 
tively impossible to have it. And the Patent Examination 
Center actually cannot perform the work due to per- 
sonnel shortage and absence of premises 


A question comes up: What ts this being done for? The 
answer 1s simple—a person who has gotten the slightest 
idea of the patent business understands that a patent 
means profit, monopoly, power. The one who issues a 
patent is holding the national economy and progress in 
his or her hands 


At present the patent business in Ukraine which ts called 
to stimulate national economy’s coming out of the crisis 
has been pulled into political games: whether Ukraine 
will be an independent state or join the CIS as a 
“Eurasian state.’ | think Derzhpatent management and 
those who inspire them are aiming exactly for the latter. 


So the fact of the so-called Derzhpatent “reforming” 
after multiple and principled criticism is not surprising. 
Ihe same functionaries are liquidating the patent agency 
(no sovereign state on Earth doubts the necessity of 
having such an agency) and creating the State Com- 
mittee on Intellectual Property Problems with appurte- 
nant social benefits and administrative opportunities. 
And in the process the Committee “brass” 1s rapidly 
acquiring foreign positions thus forming an impregna- 
bility barrier around themselves. 


Great, and in the spirit of nomenclatura: not to get the 
job done and get a promotion! 


And the patent business situation remains sad—a decla- 
ration of creation of the national system for patent 
support of the national economy while at the same time 
nudging Ukraine into the sphere of patent and economic 
dependence on other countries. 


Moscow Aviation Institute New DEC Computer 
Equipment 

947400584 Moscow ROSSTYA tn Russian 

29 Jun - § Jul 94 p 2 


[Article by Sergey Ostrovskiy: “Computer Prevents 


‘Brain Drain’ ] 
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2 SCIENCE AND TECHNOLOGY POLICY 


[Text] A computer instructional-scientific center was 
officially opened the other day at the Moscow Aviation 
Institute (MAI), topping off two years of cooperation 
betweeii the MAI and the universally known Digital 
Equipment Corporation (DEC). Interaction with the 
DEC enabled the MAI to realize a dream viriually 
unattainable for Russian institutions of higher educa- 
tion—not only to open several new computer classes, but 
also to establish an integrated information-computer 
medium. 


The basis for this project was the modern information 
technologies supplied by DEC and the development 
work of the institute itself, rightfully considered a leader 
in the mastery of computers. Within the framework of 
the program for scientific and technical cooperation with 
higher institutions of education DEC allocated the nec- 
essary equipment, the capabilities of which considerably 
surpass the resources of personal computers. MAI spe- 
cialists laid out a unique high-speed fiber optics network 
to which were connected new and already existing com- 
puters located in several institute buildings separated by 
a considerable distance from one another. The total 
length of just the main communication lines of this 
network is more than 5 km. As a result, a possibility 
appeared for flexible use of computer resources. Pre- 
cisely this is necessary for solving engineering-design 
problems in the designing of flightcraft, being the field of 
MAI specialization. 


Already in the stage of creating the new technical infra- 
structure the institute directors thought about its effi- 
cient use in the academic and scientific process. The key 
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departments and subdivisions of the MAI established 
special programs and courses for this purpose. A special 
computer-aided design system center was set up, ori- 
ented on the entire machine building production cycle. 


Its activity attracted the attention of the largest pro- 
ducers of software, such as McNeil-Schwendler and 
Applicon, the use of whose products in the fabrication 
and testing of equipment is making it possible to certify 
items in conformity to international standards. At a 
ceremony marking the opening of the MAI-DEC instruc- 
tional-scientific center a representative of McNeil- 
Schwendler reported the granting of a license for use of 
the NASTRAN and ARIES programs within the walls of 
the institute. This is a truly invaluable gift because the 
cost of programs for each work station amounts to tens 
of thousands of dollars. 


What moved the pragmatic Western businessmen to 
such generosity? The answer 1s simple—the intellectual 
resources of the institute. And the display of programs 
prepared by MAI specialists and graduates which 1s 
being presented confirmed this thought. The national 
development of DASAP design modeling has evoked the 
interest of foreign partners who have proposed that it be 
integrated with the NASTRAN system. In the opinion of 
Robert Boers, director of the scientific and technical 
cooperation program of the DEC Corporation, it 1s far 
more advantageous and productive to train and keep 
specialists in their native land than to encourage the 
“brain drain.” 
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CHEMISTRY 


Isotope Composition of Carbon From Diamonds of 
Kimberlite Pipes of Arkhangelskiy Oblast 


947MO0088A Moscow GEOKHIMIYA in Russian No 1, 
Jan 94 (manuscript received 6 Apr 93) pp 67-74 


{Article by E. M. Galimov, O. D. Zakharchenko, K. A. 
Maltsev, A. I. Makhin, and T. A. Pavlenko, Geochemisty 
and Analytical Chemistry Institute 1meni V. I. Vernad- 
skiy; UDC546.26.027:549.211] 


[Abstract] The Arkhangelskiy diamond bearing region and 
some Kimberlite fields together with their associated Kim- 
berlitic pipes and sills were discovered in the late 1970's in 
the northern Russian platform. The Kimberlite pipes are 
located tn the Zolotitskiy Kimberlite Field stretched out in 
a sub-meridional direction. In the present work a study 
showed that diamonds from this region have an isotope 
composition that varies from -2.9 to -22.2%0. However, 
the overwhelming majority of diamonds have 6'* C> 
-10%o. The pattern of distribution of 6!’ C> diamonds 
generally coincides with that of worldwide values although 
it differs in detail from diamonds of other regions. A 
connection between the isotope composition of diamond 
carbon to its morphology was detected. Octahedral crystals 
with trigonal facets were relatively depleted in light iso- 
tope, while cubic crystals were higher in isotope content. 
Figures 3; references |1 (Russian). 


Hemichromic Effect in Amorphous Tungsten 
Trioxide and Its Application in Optical Sensors 
for Hydrogen 

947MO0081A Kiev UKRAINSKIY KHIMICHESKIY 
ZHURNAL in Russian Vol 59, No 11, Nov 93 
(manuscript received 20 Jul 92) pp 1133-1135 


[Article by O. A. Sych, Yu. S. Krasnov, F. N. Patsyuk, 
and A. T. Vasko, General and Inorganic Chemistry 
Institute, Kiev; UDC541.135:546.78:535.417] 


[Abstract] Thin films of semiconductor materials are used 
in gas-sensing devices for the analysis of various gas 
mixtures. Thus, tungsten trioxide films are used in the 
analysis of hydrogen, ethanol vapors, and carbon mon- 
oxide. The operating principle hinges on registering the 
change in resistance of a tungsten trioxide layer coated 
with a platinum metal film. The operational features and 
working characteristics of other such conductometric gas 
sensors have been well studied. Tungsten trioxide films, 
however, have an additional unique property of coloration 
in the presence of hydrogen when in contact with a 
platinum group metal. This phenomenon, which can be 
applied to gas analysis, has not been investigated, although 
visual, i.e. optical, sensors for hydrogen could have defi- 
nite advantages over traditional gas analyzers, and for this 
reason the present work was devoted to a study of the 
hemochromic coloration of amorphous tungsten trioxide 
thin film coated with platinum. Empirical formulas were 
derived which correlate the operating characteristics of the 
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hydrogen sensors (fast acting, contrast of the induced 
oloration) with the ratio of the thicknesses of the amor- 
phous tungsten trioxide thin film and the platinum metal 
layer. Figures 2; references 6: 4 Russian, 2 Western. 


Unusual Catalytic Transformations of 
Permethyloligosiloxanes. New Path to 
Tetramethylsilane and Dimethylsilanone 


947M0077B Moscow DOKLADY AKADEMII NAUK 
in Russian Vol 333 No 2, Nov 93 (manuscript received 
9 Jul 93) pp 180-182 


{Article by M.G. Voronkov, academician, S.V. Basenko, 
and M.V. Ustinov, Irkutsk Organic Chemistry Institute, 
Siberian Department, Russian Academy of Sciences; 
UDC 542.91 547.1°128] 


[Abstract] Researchers have succeeded in transforming 
hexamethyldisiloxane as the sole monomer into linear or 
cyclic permethylsiloxanes and in obtaining tetramethy!si- 
lane from hexamethyldisiloxane without the use of any 
methylating agent. Previous research demonstrated that 
not only individual All, but also a mixture of elemental 
aluminum and todine may be used to synthesize trialky- 
liodosilanes. This line of research was further developed in 
a study of the reaction of permethyloligosiloxanes having 
the general formula Me, ,Si(OSiMe,), (n = 1-4) with 
gallium tritodide and tribromide and also with metallic 
galllum and iodine or bromine. It was discovered that 
unlike gallium trichloride, gallium tribromide and trio- 
dide react with a surplus of boiling hexamethyldisiloxane 
(molar ratio, 1:1.5-10) to form tetramethylsilane with a 
practically quantitative yield and permethyloligosiloxanes 
with a cyclic and linear structure. Tetramethylsilane was 
formed with a yield of more than 90 percent by reacting 
hexamethyldisiloxane with Gal, or with a mixture of 
gallium and iodine. The said reaction provides an easier 
and less expensive method of synthesizing tetramethylsi- 
lane. When GaBr, was used, a somewhat lower but still 
impressive (1.e., as high as 80 percent) yield was obtained. 
The dimethylsilanone formed during the course of the 
reaction 1s either polymerized into oligocyclodimethylsi- 
loxanes or incorporated into the Si-O bond of linear or 
cyclic permethyloligosiloxanes. Using Gal, as a catalyst 
was found to permit the transformation of hexamethyldis- 
iloxane into high-molecular weight rubber-like and even 
solid linear permethylpolysiloxanes. Surprisingly, even 
after lengthy heating of Gal, with liquid linear permethy)- 
polysiloxane with a viscosity of 200 stokes, the latter 
remained virtua'ly unchanged. When Gal, was reacted 
with the same permethylpolysiloxane in the presence of the 
dimethylsilanone donor hexamethyldisiloxane, however, it 
was transformed into a high-molecular weight rubber-like 
permethylpolysiloxane. This was taken as evidence of the 
fact that in addition to the two known routes of construc- 
tion of the macromolecular chain based on polyattachment 
or polycondensation, a third route, namely a polyincorpo- 
ration reaction, is possible. The reactions of Gal, with 
octamethyltrisiloxane and with methyltris(trimethylsilo- 
xy)silane and tetrakis(trimethylsiloxy)silane were also dis- 
cussed. Two alternative mechanisms of the described 
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transformations of permethyloligosiloxanes were pro- 
posed. According to the first, the process begins with the 
splitting of the Si-Me bond by gallium trihalogenides. The 
second proposed transformation mechanism was that of an 
electrophilic attack of gallium trihalogenide on the silox- 
ane’s oxygen atom, which in turn results in the formation 
of an intermediate six- or four-center complex with subse- 
quent splitting of the Si-O bond. It was concluded that 
further study will be required before preference can be 
given to one of the two mechanisms. The procedures used 
to react Me,SiOSiMe, with Gal, were described in detail. 
References 14: 6 Russian, 8 Western. 


Adsorption Propertie. of Piezo-(Quartz Resonators 
Chemically Modified With Silicon Coatings 


947M0083A Moscow ZHURNAL FIZICHESKOY 
KHIMII in Russian Vol 68, No 3, Mar 94 (manuscript 
received 2 Apr 93) pp 540-544 


[Article by A. Yu. Fadeyev, Yu. K. Aleshin, and G. V. 
Lisichkin, Moscow State University imeni M. V. 
Lomonosov; UDC541.183] 


[Abstract] The capability of piezo-quartz resonators to 
lower the frequency of resonance with an increase in the 
mass of substance adsorbed onto the surface of a resonator 
determines their broad acceptance in modern measuring 
devices. The high mass-sensitivity (fractions of a nano- 
gram) determines the interest in using piezo-quartz reso- 
nators as micro balances in scientific research, such as 
studying the initial stages of a chemical reaction, adsorp- 
tion, phase conversions taking | lace on piezo-quartz reso- 
nator surfaces, detectors in gas and liquid chromatog- 
raphy, and for purposes of immuno-enzymatic analysis. 
Resonators having a coating of adsorbent material 
received the broadest application in analysis for over 30 
years and are basically related to the development of new 
types of coatings to improve the sensitivity and selectivity 
of sensing devices. In most cases the coating material 
consisted of organic compounds such as polymers fixed 
onto the surface by adhesion only. These coatings are 
short-lived, subject to microbiological activity, change 
their properties during usage, become oxidized, etc. Thus a 
need exists to develop a piezo-quartz resonator coating 
based on mineral oxides having a well developed pore 
structure and a high specific surface. This also opens up the 
possibility of controlling the adsorption properties of sen- 
sors by modifying the surface of the oxide. In the present 
work various methods were examined for the preparation 
of porous films of silicon coatings on the surfaces of 
piezo-quartz resonators. The film surfaces were modified 
chemically with organo-silicon compounds and the 
adsorption properties of the resulting sensors were studied. 
The structural and geometric characteristics of the formed 
porous coatings were determined. Figures 4; references 20: 
9 Russian, 11 Western. 


Adsorbents Based on sym-Heptazine 

947M0083B Moscow ZHURNAL FIZICHESKOY 
KHIMII in Russian Vol 68, No 3, Mar 94 (manuscript 
received 26 May 93) pp 545-550 

[Article by T. B. Gavrilova, Yu. S. Nikitin, and T. A. 


Rudnitskaya, Moscow State University imeni M. V. 
Lomonosov; UDNC541.183:543:544 
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{Abstract} In recent years chromatographic methods have 
been widely used to study the chemistry and geometry of 
surfaces. The study of the surface properties of sym- 
heptazine derivatives presents great interest since this 
substance has practically not been studied at all. It ts 
known that many derivatives of sym-heptazine have high 
thermal resistance (over 400° C) and low solubility in both 
organic and inorganic solvents. In the present work gas 
chromatography was used to study the surface properties 
of some new organic adsorbents from the sym-heptazine 
series having various substituents in the ring: melem and 
its dimer, dimelemone, and cyamelluric acid. It was dem- 
onstrated that the surfaces of sym-heptazine derivatives 
have a high degree of uniformity and low dispersion 
potential, and that they have active sites capable of 
forming hydrogen bonds with the functional groups of 
other molecules. Differences in the retention of molecules 
on these adsorbents were studied. It was demonstrated that 
substitution of a substituent on the heptazine ring results 
in a change in both the geometry and chemistry of the 
surface. It was concluded that it 1s possible to use sym- 
heptazine derivatives for selective gas-chromatographic 
analysis and the accumulation of organic compounds from 
the environment. Figures 6; references 10 (Russian). 


CHEMICAL INDUSTRY 


Density and Superconductor Properties of 
YBa,Cu,O, Ceramic, Deformed by 
Hydroextrusion in Metal Casings 

94 7N100 76D Moscow NEORGANICHESKIYE 
MATLRIALY in Russian Vol 30, No 4, Apr 94 
(manuscript recetved 6 Oct 93) pp 535-542 


[Article by M. I. Karpov, V. P. Korzhov, A. V. Arta- 
moshin, and V. M. Prokopenko, Solid State Physics 
Institute, Chenrogolovka. UDC537.312.62] 


[Abstract] Hydroextrusion makes it possible to deform 
brittle materials without fissures and tears, provides max- 
imum closing of pores in powdered materials, and permits 
large one-time deformations favorable for forming tex- 
tures. Conventional extrusion of a crude plastic Y-ceramic 
powder aid an organic binder through a die produced a 
1SO0 mm diameter wire. After roasting under special con- 
ditions, this wire conducted electricity at several hundred 
amperes per square centimeter at 77K and could be wound 
into a binding = 0.3 meter. In the present work a method 
was developed for hydroextrusion of Y- ceramics in metal 
casings. A formula was derived describing the relationship 
between hydroextrusion pressure and stretch coefficient R 
for specimens in casings of copper, beryllium bronze, and 
Stainless steel. It 1s recommended that the ceramic be 
hydroextruded from a core having an initial density of 
65-70 percent in a casing of Br.B2 bronze. After hydroex- 
trusion at room temperature and roasting at 950° C. for 3 
hours in oxygen, the resulting 3 mm diameter wire-shaped 
ceramic had T, = 91K, j. = 185-270 A/cm’, and density p 
= 5.45 y/cm*. Y-Ceramic wires in bronze casings 3 X 4 
mm? cross section were obtained by hydroextrusion which 
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yielded 0.2 mm thick ribbons after rolling. The relation- 
ship of density and superconducting properties of the 
hydroextruded ceramics to the hydroextrusion tempera- 
ture, initial density of the ceramic core, and the stretching 
coefficient R were investigated. A high initial density of 
the ceramic core (85 perceni) caused a drop in T. of the 
roasted ceramic to 83K at AT. = 11K. Figures 7; references 
4 (Russian). 


Estimating Degree of Degradation of Residual 
Crudes 


947M00824 Moscow NEFTEKHIMIYA in Russian 
Vol 34, No 2, Mar-Apr 94 (manuscript received 
17 May 93) pp 145-150 


[Article by L. M. Petrova, G. V. Romanov, and Ye. V. 
Lifanova; UDC665.61:543.422.4] 


[Abstract] Deriving crude oil from deposits by flooding the 
formation with water results in residual oil deposits which 
may consist of 40-60 percent of the initial crude content in 
Devonian deposits. In developing methods for increasing 
the oil production of a formation, it becomes necessary to 
focus not only on the collector characteristics of the 
oil-containing rock, but also on the composition and 
properties of the residual crude. There are many factors 
which affect the change in composition of a residual crude 
remaining in a formation. Along with the preferred filtra- 
tion of light non-polar components enriching the produced 
crude, residual crudes are high in polar components owing 
to their irreversible adsorption on rock. Some crude oil 
components are capable of withstanding oxidation from 
microorganisms entering the formation with the pumped 
water, and the oxygen contained therein. This all results in 
a drop in the leaching coefficient of the oil and a gradual 
deterioration in its quality. In Tatarstan, where there are 
huge deposits of residual oil which could be extracted as 4 
non-traditional source of crude hydrocarbons, the need to 
study their composition and properties, as well as the 
mechanism of their formation, has become imperative. 
The present work is a study of the composition and 
properties of samples of residual crudes taken from 
Romashkin crude oil deposits. It 1s demonstrated that it 1s 
possible to establish the degree of transformation of 
residual crudes on the basis of a number of Romashin oi! 
fields formed as a result of using hydrodynamic methods 
of oil production by comparing their properties with those 
of various crude oil deposits, natural and oxidized bitu- 
mens, as well as with crude oil contamination remaining 
after conducting biochemical recultivation procedures. 
Figure |; references 5 (Russian). 
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Oil Formation at Great Depths in the 
Koltogory-Urengoy Graben-Rift 

947MOO88B Moscow GEOKHIMIYA in Russian No 1. 
Jan 94 (manuscript received 11 Nov 92) pp 111-121 


{Article by I. D. Polyakova, G. Ch. Borukayev, M. M. 
Kolganova, Ye. Il. Soboleva, and A. S. Fomichev, Sibe- 
rian Geological, Geophysical, and Mineral Ore SRI, 
Novosibirsk; UDC553.98.061.3:551.243.12(571.0-17)] 


[Abstract] Ultra-deep boring plays an important role in 
resolving theoretical and practical problems in modern oil 
and gas geology, making it possible to study directly the 
composition of deep straia of the earth’s core and to 
evaluate their effects on oil and gas formation processes. A 
Union-wide scientific and technical program on ultra-deep 
boring, initiated in the 1980's, has been continued under 
the Russian Geological Committee. Under this program an 
8 km deep well (SG-6) 1s being bored in the northern part 
of West Siberia in the Urengoy region. Geochemical study 
of organic matter from the Jurossic-Triassic Period (3782- 
6038 m) from well SG-6 of the title area, indicates that it 
is a linear source of an intensive and continuing generation 
and emission of hydrocarbons in the West Siberian Plate. 
The hydrocarbons remain preserved in the liquid state at 
depths to 4.7 km; at greater depths (4.7-6.0 km) they are 
found in the gas and gas condensate forms. Figures 5: 
references 6 (Russian). 


Geochemical Associations of Elements in Gold 
Deposits 


947MO0086A Moscow GEOKHIMIYA in Russian No 4, 
Apr 94 (manuscript received 5 Jan 93) pp 525-534 


[Article by I. L. Komov, Geochemistry and Mineral 
Physics Institute, Kiev; UDCS50.42] 

[Abstract] An understanding of the conditions under 
which gold migrates during geological processes and data 
on the associations of elements in the deposit makes it 
possible to objectively evaluate the gold-bearing potential 
of a territory. It is known that the volume of dispersed gold 
in mined ore 1s significantly greater tnan that in ore 
accumulations in the upper layers of the earth’s crust. In 
the present work the geochemical features of gold-bearing 
deposits and basic accompanying elements were analyzed 
and their role in the formation of gold ore mineralization 
determined. A complex correlation was derived describing 
the transition of an element from the dispersed state in the 
earth’s crust to that of an industrially worthwhile concen- 
tration. The potential ore capacity of large structural units 
of the earth’s crust ts determined by the degree and 
intensity of geochemical differentiation of substances and 
the presence of geochemical zones having different associ- 
ations of elements. Figures 3; references 10 (Russian). 
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Change in Heat Resistance of 12Cr1MoV Steel 
Loaded Long Time Under Creep Conditions 
947D0054A Kiev PROBLEMY PROCHNOSTI 

in Russian No 5, May 94 (manuscript received 

4 Dec 92} pp 29-34 


[Article by R.Z. Shron (deceased), I.1. Mints, and N.G 
Shulgina, All-Russian Institute of Heat Engineering. 
Ural branch; UDC 539.4] 


[Abstract] The ultimate strength of 12Cri1MoV heat- 


resistant steel for steam pipes is evaluated on the basis of 


theoretical considerations and experimenta! data. This 
grade of steel, its yield strength at 20°C temperature 
varying over the 233-521 MPa range, is known to 
become less heat-resistant after having for some length of 
time been subject to creep under a constant load at 
temperatures of 540-560°C. The principal mechanisms 
leading to fracture are: |. increase of stress due to 
decrease of the load carrying area and consequent faster 
creep, according to Hoff's model; 2. formation of pores 
and microcracks at inclusions during stress relaxation 
Structuval degradation by thermal diffusion, which 
results in Cr,Mo,V depletion and enlargement of carbide 
grains in the solid solution, 1s an aging process which 
takes place under any high-temperature load. In order to 
separate weakening of the steel duc to this aging and its 
weakening Cue to pore formation, an experimental studs 
was made for which three grades of this steel have been 
selected: 1. ferritic-pearlitic steel of low yield strength 
within 233-308 MPa; 2. ferritic-pearlitic steel of mod- 
erate yield strength within 313-357 MPa; 3. bainitic steel 
of high yield strength within 516-521 MPa. The speci- 
mens were cut from straight and bent pipes of four sizes 
(diameter x thickness, mm): 133x117, 325x43, 325x468 
418x16. Their chemical composition was evaluated tn 
the terms of the carbon equivalent content C*= C + Mo/4 
+ Cr/5 + Mn/6 + V/14 + Si/24, found to vary within the 
0.45-0.56 range and thus indicating a hardened steel 
They were tested for ultimate strength in their initial 
state, after aging in the laboratory at $80°C for 10,000 h, 
and after successively longer periods of aging under 
service conditions at various temperatures t''] pores and 
clusters of them had formed. Intragranular creep was 
assumed to begin under the same load conditions when 
the ratio of initial stress to yield strength had been the 
same. The test data have been processed in functions of 
the Larson-Miller temperature-time parameter y(LM), 
y(LM)= 20.0 characterizing transition from initial intra- 
granular to subsequent intergranular creep serving as 
reference and the relative strength (ratio of equivalent 
time-averaze initial stress to yield strength) serving as 
comparison criterion. Nearly the same pattern was 
found to characterize fracture of low-yield-strength stee| 
and high-yield-strength steel, that pattern similarly 
depending on the y(LM) parameter characterizing the 
load conditions. The relative strength of much less 
ductile high-yield-strength steel was lowered by both 
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thermal aging and intense pore formation. Steel loaded 
In a LM) 20.0 mode was evidently weakened by 
pores and more so by clusters of them, fracture under 
these conditions being not due to pore formation but 
rather due to high plasticity and thermal weakening 
action. The relative strength of steel loaded in a LM) 
20.0 was not very much different before and after pore 
formation, its ultrmate strength under these conditions 
being detertained by pore tormation. The results of this 
study indicate that steel with the lowest yield strength 
has the highest ultimate strength. They also indicate that 
under creep conditions steel with a low or moderate yield 
Strength (233-357 MPa) 1s weakened primarily by 
thermal aging and steel with a high vield strength (516- 
521) 1s weakened by pore formation. Figures |, refer- 
ences 2. 


Kinetics of Nitrogen and Carbon Saturation in 
Steel During High-Temperature Nitrocementation 
Under High Nitrogen Potential 

94 “DOOSOA Moscow METALLOVEDENILYE 1 
TERMICHESKAYA OBRABOTKA METALLOI 

in Russian No 4, Apr 94 pp 2-5 


Article by Ye.L. Gyulikhandanov, State Technical Unti- 
versity, St.Petersburg, and V.I. Shapochkin, State Peda- 
gogical Institute, Volgograd; UDC 621.785.533:669 
14.018 298] 


{{Abstract] An experimental siudy was made concerning 
impregnation of plain carbon and low-alloy steels with 
both carbon and nitrogen during their nitrocementation 
at high temperature, at 870°C for a !2 h period. The 
carbon equilibrium potential and the nitrogen equilib- 
rium potential were monitored, each separately, by the 
direct method with foil of O&8kp rimmed carbon steel. In 
one experiment the composition of the endothe. mi 
atmosphere was varied, as were also the amounts of 
injected ammonia and methane, but so that their poten- 
tials remained beiow the respective solubility limts in 
austenite. In another experiments the intensifying the 
impregnation process was tried on the same steels: by 
nitrocementation either in a fluctuating gaseous atmo- 
sphere or at saturation potentials ensuring formation of 
Fe,(C,.N) carbonitride at the onset of the process. The 
experimental data on © and N diffusion rates and 
distributions over the case thickness are compared with 
the theoretical data on C and N concentrations based on 
the Gyulikhandanov- Khoroshaylov-Shmykoyv equation 
of chemosorption kinetics and thermodynamics. The 
results of this study based on a layer-by-layer chemicai 
analysis of specimens are evaluated for 25CrMnT1 steel 
(0.22-0.29% ©. 1.0-1.3% Cr. O.8-1.0% Mn. 0.03-0.09% 
Ti) specifically. The experimental data on nitrocemen 
tation at 0.2-0.3% nitrogen potentials agree fairly well 
with the theoretical ones. The experimental data on 
nitrocementation at 0.5-1.0% nitrogen 1n a fluctuating or 
stepwise changing atmosphere differ from the theoretical 
ones. This discrepancy ts attribited to simplifications of 
the theorctical analysis such as ignoring the role of 
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alloying elements which also form nitrocarbides and 
precipitate from the solid solution. The results of this 
study indicate that the rate of carbon diffusion into 
austenite at a stepwise rising nitrogen potential is highes 
than it is in the industrial process and that during 


nitrocementation ata high nitrogen potential the rate of 


nitrogen diffusion into the case increases insignificantly 
as the carbon potential rises. They also indicate that 
high-temperature nitrocementation at a high nitrogen 
potential can be intensified by fluctuating the rates of 
ammonia and methane injection or by compounding 
everal process modifications so as to ensure formation 
of disperse carbonitrides, Figures 3, tables 1; references 
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[Text] 


Abstract 


This monograph examines the system of physicome 
chanical properties of composite materials with a gran 
ular structure. The authors substantiate a mechanical! 
model of the strain and tracture of materials in this class 
(including high-density ceramics) in conjunction with 
the characteristic features of their structure and the 
accumulation of damage of technological origin and 
damage related to use 


The monograph 1s intended for specialists in the field of 
the science of superhard and refractory materials, as well 
as for mechanics working with composite materials 


Foreword 


The development of modern engineering has largely 
been dictated by the development and practical applica- 
tion of new types of composite materials. The increased 
requirements imposed upon the physicomechanical 
properties of these materials are the result of the extreme 
conditions under which they are used. The use of com 
posites in engineering practice can only be effective with 
the rational and well-founded combination of the phys- 
icomechanical properties of their components, which 
acquire the necessary properties when reduced to a 
unified system 
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In addition to work to improve the process of forming 
the structure of modern composites and the develop- 
ment of methods of experimental determination of thei 
physicomechanical properties, intensive studies are 
under way to develop model representations of the 
mechanics of a deformed solid as applied to inhomoge- 
neous media that are geared toward the development of 
methods of predicting the physicomechanical properties 
of composites and making a well-founded substantiated 
selection of the optimal parameters of their structures. In 
this context, studies directed toward utmost realization 
of ihe potential physicomechanical properties of com 
posites are among the most critical directions in the 
mechanics of deformable solids. One of the most impor- 
tant and complex problems of this direction 1s that of 
predicting the effective (reduced) characteristics of the 
composites’ physicomechanical properties based on the 
known properties of their components, type of reintorce- 
ment, and characteristic features of their structural state 


Among the variety of types of composites that are 
differentiated on the basis of types of reinforcement 
types of fill, formation process, and purpose, there exists 
a class of composites containing solid disperse particles 
that are sintered by powder metallurgy methods. Espe- 
cially interesting are those composites whose compo- 
nents are in a thermoelastic mismatch resulting in tem 
perature stresses in the structure’s components that in 
turn have a significant effect on the composite’s overall 
strength. Characteristic of this class of materials are the 
composites consisting of brittle matrices based on hard 
illoys, ceramics, or glassy composites and grains of 
superhard materials (natural or synthetic diamond or 
cubic boron nitride) as a filler that have been created at 
the Superhard Materials Institute iment V.N. Bakul of 
the Ukraine Academy of Sciences. These materials are 
widely used 1n drilling and machining tools, as well as in 
the structural elements of modern engineering. These 
composites possess extremely high wear resistance, but 
their strength 1s significantly inferior to that of their 
Starting components 


Determining the reasons for the decreased strength of a 
composite and solving the problem of increasing it 
require having a clear understanding of the stress- 
Strained state of its components and then tormulating 
the conditions of the composite’s limiting state under the 
guidance of model representations 


lhe reduced elastic constants of a composite were estt- 
mated for the first time in the works of Voight (1928) 
and Rice (1929). This direction subsequently underwent 
significant development in the works of Z. Hashin and S 
Strikman (1964), who developed analysis of vanance 
methods of analyzing an inhomogeneous solid. The 
method of the self-consistent field was developed in the 
works of Hill (1965), A.K. Malmeyster (1972), Willis 
(1975), and others. G.A. Vanin (1971) and VT. 
Golovchan (1982) made a sigutficant contribution to the 
micromechanics of composites with a regular structure 
A.N. Guz (1975) proposed a method of calculating 
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reduced elastic constants with consideration of initial 
stresses. Studies devoted to developing and using the 
Statistical methods discussed in the works of V.V. 
Bolotin (1965), S.D. Volkov (1960), V.A. Lomakin 
(1965), L.P. Khoroshun (1967), B.P. Maslova (1973), 
and T.D. Shermergor (1967) hold a significant place in 
this problem. In view of the fact that composites of the 
class under consideration contain particles that are dis- 
tributed stochastically throughout their volume, statis- 
tical methods reflect the characteristic features of their 
structure more realistically. 


Knowledge of reduced thermoelastic constants alone, 
however, is clearly insufficient for estimating the 
strength and reliability of the elements of structures 
made of composites. Making strength and reliability 
calculations requires the limiting values of materials’ 
fracture strength characteristics, 1.e., their strength and 
crack resistance under the respective types of loads. A 
large number of studies have been devoted to solving this 
pressing and extremely complex problem. They are 
mainly devoted to model representations of the limiting 
State of unidirected composites or else to the construc- 
tion of statistical models of the strength of two- 
component or defective bodies that in turn amount to 
determining the probability of fracture given specified 
applied stresses. The only attempts to estimate the effect 
of residual temperature stresses on the strength of a 
stochastically inhomogeneous solid have been made in 
the work of L.P. Khoroshun and A.S. Shcherbakov,'*” in 
which an analytic model of the limiting state of a 
stochastically inhomogeneous composite was con- 
structed, and in the singular works of Brooksbank and 
Andrews'°’ and Bock and Blumenauer.'°*:'** Further- 
more, in the overwhelming majority of existing models, 
the structure of the composite is represented as perfect 
and free of defects, which with rare exception, does not 
reflect the state of real materials. The works of A.M. 
Skudra and F.Ya. Bulavs'?' and V.P. Tamuzh and V:S. 
Kuksenko and G.A. Teters'**:'*° should be included 
among the first basic research studies in this direction. In 
those works, the transition to working with concrete 
concepts regarding the types of damage to the structure 
of fibrous composites was made for the first time. 
Several attempts to represent the structure of granular 
composites as imperfect were made in the works of 
Lange,*’ Binns,'°* and Dow'®’; however, these 
researchers did not produce any further phenomenologic 
estimates. Thus the existing problem of theoretical pre- 
diction of the strength of a brittle granular composite 
with consideration for damage to its structure and the 
effect of residual temperature stresses has not yet been 
solved. 


Localization of an inhomogeneity resulting from the 
presence of a solid particle in a homogeneous matrix 
may be the initiator of the formation and development 
of a main crack in a composite. The problem of deter- 
mining the conditions of the limiting equilibrium of 
composite diamond-containing materials with a crack 1s 
therefore very pressing. The theoretical bases of the 
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fracture mechanics of piecewise-homogeneous solids 
were developed in several works'!0:'4!190,109. 19! Ste. 
however, it is impossible to extend the results obtained 
in those works to composites with initial stresses much 
less to those containing stochastically distributed solid 
particles and microcracks. The conditions of the propa- 
gation of cracks in fibrous composites with consider- 
ation of structural damage have been examined by S.T. 
Mileyko,*' V.P. Tamuzhem,'*> and Faber.'’' The 
problem of theoretical estimation of the limiting equi- 
librium of a brittle granular composite with a crack with 
consideration for the effect of residual stresses and 
damage of solid particles of a disperse phase has not yet 
been solved. Experimental studies of the brittle fracture 
Strength of composite diamond-containing materials 
have not been performed in view of the absence of 
correct methods of determining the crack resistance of 
brittle inhomogeneous solids with initial stresses in their 
structural components. 


As a result of the work that has been done, a theory of the 
strength of brittle granular composites has been devel- 
oped. For the first time a model has been developed of 
the deformation and limiting state of composite dia- 
mond-containing materials with a brittle matrix that 
reflects the main properties of the real composition and 
characteristic state of the components of their structure. 
A theoretical analysis has been made of the effect of the 
degree of damage to the diamond grains, their volume 
concentration, the equivalent diameter of the diamond 
grain, and the level of reduced temperature stresses on 
the change in strength of a number of types of composite 
diamond-containing materials. It has been established 
that the factor degree of damage to the diamonds 1s the 
most significant inasmuch as it results in a manifold 
decrease in strength of a composite in relation to the 
strength of diamond-containing materials calculated 
without consideration of damage to structure. The levels 
of the maximum possible strength of the studied types of 
composite diamond-containing materials have been the- 
oretically established. A theory of fracture mechanics of 
brittle granular composites has been developed. As a 
result of an experimental study of subcritical crack 
growth in composite diamond-containing materials, the 
dissipative nature of the mechanism of crack develop- 
ment in composite diamond-containing materials has 
been established and has been reflected in the subse- 
quently developed model of the limiting equilibrium of a 
brittle two-component composite with a crack that gives 
consideration to residual temperature stresses, damage 
to structural components, and the characteristic features 
of the crack’s propagation trajectory. The model devel- 
oped has been used to calculate the ratio of composite 
diamond-containing materials’ structural parameters at 
which the values of effective crack resistance peak. It has 
been established that the physicomechanical properties 
of brittle granular composites in which disperse-phase 
particles are in a state of thermoelastic mismatch with 
the material of the matrix and contain cracks are not 
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subject to the rule of additive contribution of the prop- 
erties of the matrix and reinforcing phase but are instead 
decisively dictated by its degree of damage and the level 
of reduced residual temperature stresses. New experi- 
mental methods permitting correct determination of the 
characteristics of the strength and crack resistance of 
superhard materials, hard alloys, and ceramics have been 
developed and theoretically substantiated. Examples 
have been presented of the engineering application of the 
values of the strength and crack resistance characteristics 
of superhard materials, and approaches to estimating the 
load-bearing capacity and residual life of the elements of 
cutting, drilling, and forming tools with cracks have been 
advanced. The solution of the aforementioned problems 
is a logical extension of the section about the theory and 
practice of determining the characteristics of the fracture 
strength of superhard materials, which has been summa- 
rized for the first time in this work. 


The authors express their gratitude to N.A. Makhutov, 
B.P. Maslov, and S.Ya. Yarem, as well as to their 
associates in the department of strength and durability of 
superhard materials for their help in performing this 
work. 
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Photodetector With Silicon Avalanche Photodiode 
for Highly Precise Laser Range Finders 


947J00261 St. Petersburg OPTICHESKIY ZHURNAL 
in Russian No 10, Oct 93 (manuscript received 
7 Jun 93) pp 63-66 


[Article by V. V. Yakovlev, candidate of technical sci- 
ences; UDC 621.383.523:681.783.25] 


[Abstract] Avalanche photodiodes are highly effective 
for the registry of radiation in laser range finders because 
they can overcome limitations on response caused by the 
thermal noise of the photodetector !oad and the noise of 
the input stages of successive photodetector channels. 
Silicon and germanium photodiodes can be used. The 
FDL-118 is a superior variant of such a photodiode. The 
results of studies of the amplitude-frequency character- 
istic of the FDL-118 silicon avalanche photodiode are 
given for the case of reception of the modulated radia- 
tion of a CW semiconductor laser; a comparison is made 
with data registered using an LFD-2A germanium pho- 
todiode. The distribution of FDL-118 response over the 
working area studied with the reception of laser radia- 
tion focused in a spot with a diameter of 10 um was 
determined. The photodiode is designed in such a way 
that the radiation incident on a photosensitive surface 
with a diameter 520 um passes through a fiber light 
conductor with a diameter of the light-conducting strand 
300 um and an external diameter 780 um. Tle FDL-118 
was used in developing a photodetector for a pulsed-light 
range finder based on an LPI-101 semiconductor pulsed 
laser generating a pulse with a duration not less than 100 
ns. The photodetector has a transmission band of 15 
MHz, an amplification factor of 80 db and a dynamic 
range of 22 db with a noise voltage at the amplifier 
output 150 mV. The threshold response of the photode- 
tector, measured using neutral optical filters, is 1.6 x 10 
13 W/Hz°> at a radiation wavelength of 0.8...0.9 um. 
Figures 7; references: 2 Russian. 


Sources of Optical Radiation in Picosecond Range 
in Injection Lasers for Pulsed-Light Range 
Finding 

947J0026J St. Petersburg OPTICHESKIY ZHURNAL 
in Russian No 10, Oct 93 (manuscript received 

7 Jun 93) pp 66-71 


[Article by A. A. Afonenko, I. S. Manak, candidate of 
physical and mathematical sciences and V. G. Pikulik, 
candidate of technical sciences, Belorussian State Uni- 
versity, Minsk] 


[Abstract] In order to ensure a large effective radius and 
a high accuracy in pulsed light range finders it is neces- 
sary to use highly efficient high-speed sources of optical 
signals of the shortest possible duration with good repro- 
ducibility of shape and with rigorous tie-in to the syn- 
chronizing signal. An emitter of such a type can be 
developed most easily by using sirgle-mode injection 
lasers. Information on semiconductor emitters based on 
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single-mode heterolasers oriented on clarification of the 
conditions for forming ultrashort optical signals 1s 
important for solving many practical problems. The 
successive stages involved in solving this problem are 
outlined. Analytic expressions are derived for the dura- 
tion and amplitude of the first relaxation peak of the 
radiation of an injection-type single-mode laser, making 
it possible to formulate conditions for generation cf 
optical pulses of maximum amplitude and minimum 
duration. Original schemes are described for the 
pumping of semiconductor lasers using avalanche tran- 
sistors and diodes with charge accumulation for optical 
moduli operating in the picosecond range, being of 
interest for developing small precision pulsed-light range 
finders. Figures 5; references 9: 7 Russian, 2 Western 


Highly Precise Laser Range Finders and Laser 
Systems for Industrial Use 


947JO026K St. Petersburg OPTICHESKIY ZHURNAL 
in Russian No 10, Oct 93 (manuscript received 
7 Jun 93) pp 72-76 


{Article by V. V. Yakovlev, candidate of technical sci- 
ences; UDC 681.783.25:621.396.969.1] 

[Abstract] The present status of highly precise laser range 
finding technology, making it possible to make measure- 
ments to diffusely reflecting objects using semiconductor 
lasers, is reviewed. Two tables give the technical speci- 
fications of various Russian and foreign highly accurate 
laser range finders. Their relative merits and limitations 
are briefly discussed. Some directions in industrial apphi- 
cations of range finder equipment are given which are 
required for making contactless survey and profile mea- 
surements to inaccessible points of diffusely reflecting 
objects. Diagrams of the design and characteristics of 
phase and pulsed laser range finders having an error | 
mm and 5-10 mm respectively are presented. Particular 
attention is given to such a phase range finder which is 
intended for measurements up to 30 m to diffusely 
reflecting objects with an error of | mm and which can 
be used in developing various automated laser systems 
for fuel-energy, precise and large machine building and 
metallurgical facilities and also a pulsed range finder for 
measuring the profiles of quarries, shafts and tunnels 
and for topographic work in built-up areas and measure- 
ments of the geometric dimensions and deformations of 
large parts and structures, such as bridges. The micro- 
miniaturization of electronic units in pulsed-light range 
finders with semiconductor lasers 1s making it possible to 
construct small range finders and systems based on them 
having new functional capabilities and fields of applica- 
bility and which are affording a possibility for making 
measurements to diffusely reflecting objects with a mea- 
surement error no worse than when using the phase 
method. Figures 5; references 6: 5 Russian, | Western. 


Multifunctional Sounding Systems With CO, 
Lasers and Coherent Signal Reception 

947JO026L St. Petersburg OPTICHESKIY ZHURNAL 
in Russian No 10, Oct 93 (manuscript received 

7 Jun 93) pp 76-81 


[Article by L. N. Asnis, candidate of technical sciences; I. 
V. Blatov, A. V. Glukhov, A. V. Moskalenko, V. V. 
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Palagin and S. A. Remizov; UDC 621.396.962.2/ 
3.029.7:621.396.969.1] 


[Abstract] The great technical progress in developing 
multifunctional coherent laser systems and their prin- 
cipal components (single-frequency siabilized lasers, ‘1et- 
erodyne photodetectors, amplitude and frequency mod- 
ulators and signal processing systems) is reviewed. 
Different variants of construction of CO, laser systems 
with coherent reception of radiation for measuring the 
range and velocity of objects and promising components 
of units for the control of radiation and data processing 
are examined. The discussion includes continuous sys- 
tems without the modulation of radiation, pulsed 
coherent systems and coherent sounding systems with 
continuous modulation. Continuous systems with a radi- 
ation output power 5-50 W ensure good results when 
observing diffusely reflecting objects at distances up to 
5-7 km at the surface and tens of kilometers when 
observing aerial objects. Particular attention is given to 
the usefulness of acoustooptical deflectors and acous- 
tooptical correlators with time integration. Various 
materials are given showing that the development cf 
CO, lasers, heterodyne photodetectors with a response 
close to the quantum noise level and optoelectronic units 
of such systems in channels for the transmission, recep- 
tion and processing of data are making it possible to 
develop multifunctional coherent systems for increas- 
ingly more accurate range and velocity measurement. 
Such systems are making possible better solution of 
many problems in navigation, meteorology and ecology. 
References 10: 8 Russian, 2 Western. 


Stand for in Situ Tests of Optical Sounders and 
Pulsed Light Range Finders 


947J0026M St. Petersburg OPTICHESKIY ZHURNAL 
in Russian No 10, Oct 93 (manuscript received 
7 Jun 93) pp 85-91 


[Article by V. N. Deryagin, candidate of technical sci- 
ences, NIIKI OEP1S, State Optical Institute imeni S. I. 
Vavilov All-Union Scientific Center; UDC 
621.396.967.029.7.+681.783.25].001.4] 


[Abstract] A research stand is described which makes it 
possible to ensure metrological measurements of the 
effective range. accuracy and resolution of optical 
sounders and pulsed-light range finders under near-real 
conditions with the simultaneous monitoring of atmo- 
spheric parameters and distances. A block diagram 1s 
given with 17 identified components. The metrological 
instrumentation includes: an automated meteorological 
complex, devices for evaluating a‘ curacy of pulsed light 
range finders, automated units for determining atmo- 
spheric transparency and turbulence. The measured 
parameters and the accuracy of their measurement are 
given in a table. Measurements are made along an 
optical path 2.6 km in length with i2 equally spaced 
geodetic marks. The stand makes possible a metrologi- 
cally validated certification of a wide range of pulsed- 
light range finders whose radiation is influenced by 
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various atmospheric factors. Other than use for metro- 
logical purposes, the stand is useful in practical! solution 
of many problems in atmospheric optics such as in 
research on the dependence of aerosol extinction coeffi- 
cients on meteorological parameters, variations in gas 
composition and their interrelationship to the optical 
characteristics of the measurement path, spectral trans- 
mission of artificial formations and other ambient fac- 
tors exerting an influence on the operation of optoelec- 
tronic systems. Figures 4; references 9: 8 Russian, | 
Western. 


Collecting and Processing Information in Pulsed 
Laser Range Finders 


947J0026A St. Petersburg OPTICHESKIY ZHURNAL 
in Russian No 10, Oct 93 pp 15-32 


[Article by B. A. Yermakov (deceased), doctor of tech- 
nical sciences, and M. V. Voznitskiy; UDC 681.783.25] 


[Abstract] After reviewing the history of development of 
pulsed-light range finders, the problems invoived in 
collecting and processing information in such range 
finders are examined for the purpose of defining the 
characteristic signatures of the observed objects, selec- 
tion and identification in the presence of noise. Allow- 
ance is inade for the influence of the spatial extent of the 
target, the inhomogeneity of the radiation beam and the 
random error in pointing the range finder on the target. 
Algorithms and circuitry for the automatic selection of a 
target are examined. A principle is proposed for discrim- 
inating a signal from a target and its identification on the 
basis of the information present in the reflected pulse. 
Among the subjects discussed in detail, accompanied by 
pertinent block diagrams, graphs and formulas, are the 
following: role of optimum combination of laser beam 
directivity pattern and angular dimension of target 
under conditions of random pointing error; influence of 
spatial and amplitude-time characteristics of laser radi- 
ation on possibility of discriminating target information 
in reflected signals; algorithm for automatic target selec- 
tion in presence of passive noise; discrimination of target 
signals and target identification on basis of information 
present in the reflected laser signal. These materials 
demonstrate that there are a number of possibiliues for 
improving laser range finders with automatic selection. 
Figures 23; references: 14 Russian. 


Receiving Channel of Pulsed Laser Range Finder 
With Correlation Signal Selection 


947J0026B St. Petersburg OPTICHESKIY ZHURNAL 
in Russian No 10, Oct 93 (manuscript received 
7 Jun 93) pp 33-36 


[Article by E. V. Pikkel, V. D. Samoylov and F. I. 
Khaytun, doctor of technical sciences; 681.783.25: 
621.391.268] 


[Abstract] A solution of the problem of registry of the 
signal of a pulsed laser range finder based on the corre- 
lation processing of an ensemble of registered pulses is 
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examined, The objective is to find ways to increase 
effective range by secondary processing while retaining 
other technical specifications of the instrument 
unchanged. The pulses registered in each measurement 
event are compared on the basis of their arrival time 
with a system of sirobes formed from the signals of the 
preceding registry event. This entire procedure is 
described in detail for a typical situation when during the 
time of sounding the object is irradiated by a sufficiently 
great number of pulses so that the loss of one signal in the 
primary shaping of a selection strobe exerts virtually no 
influence on the total expenditure of radiation power. A 
block diagram is used in illustrating this process. Various 
aspects of the problem are examined, such as amplitude- 
fluctuating signals which may be caused by instability of 
the sounding pulses, angle errors in pointing the sounder 
at the object, interference effects when radiation is 
reflected from an optically rough surface and other 
factors. These and other circumstances are examined by 
stipulating the initial data used for sample computa- 
tions. The efficient number of processing channels in the 
instrument is ascertained on the basis of the theory of 
random fluxes. The attainable signal-to-noise ratio also 
is evaluated. Figures 2; references: 3 Russian. 


Coherent Reception of Optical Signal in Scanning 
Laser Sounding Systems 

947J0026C St. Petersburg OPTICHESKIY ZHURNAL 
in Russian No 10, Oct 93 (manuscript received 

7 Jun 93) pp 36-38 


[Article by Yu. V. Pleshanov and T. A. Fratini, candi- 
dates of technical sciences; UDC 621.396.967.029. 7] 


[Abstract] One of the most important tasks arising when 
developing scanning laser systems with coherent recep- 
tion is ensuring a high detection capability when scan- 
ning object space within angles considerably exceeding 
the angles of diffraction. When solving this problem 
allowance must be made for the frequency instability of 
lasers, in the final analysis determining the width of the 
transmission band of the photodetection channel in 
coherent reception. Ways to realize coherent reception in 
scanning laser systems and attaining scanning fields 
broadened in angle of elevation and azimuth are pro- 
posed. An energy comparison is made of systems with 
different radiation directivity diagrams and with the use 
of continuous-wave and pulsed lasers. A system with a 
radiation field broadened in one coordinate requires a 
greater radiation power than one with a narrow diagram. 
However, such a system may have certain advantages for 
coherent reception. These advantages are related prima- 
rily to the possibility of using a less high-speed radiation 
detector in the photodetection channel and also the 
absence of an additional Doppler shift in the beat signal 
arising during scanning. It is shown that a continuous 
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emitter operating mode may be preferable with respect 
to current consumption. The choice of radiation pattern 
and scanning system must be made with allowance lor 
the frequency stability of the emitter, sounding range 
and required scanning time. Figure |; references 8: 3 
Russian, 5 Western. 


Use of Hybrid Integrating Optical Correlator for 
ae segue Signal of Heterodyne Laser Range 
inder 


947J0026D St. Petersburg OPTICHESKIY ZHURNAL 
in Russian No 10, Oct 93 (manuscript received 
7 Jun 93) pp 39-44 


{Article by A. A. Vetrov, candidate of technical sciences; 
UDC 621.391.268:681.723.25] 


[Abstract] The possibility of using hybrid integrating 
optical processors for the optimum processing of signals 
of a coherent heterodyne laser range finder is examined. 
A circuit has been developed for coupling an acoustoop- 
tical correlator as part of pulsed-light range finders and 
forms of the required modulation of laser radiation are 
proposed. Laboratory and field tests of a copy of such a 
coherent laser range finder with correlation processing of 
the signal are described and the feasibility, reliability and 
good prospects for using integrating optical processors 
for the optimum processing of pulsed-light range finder 
signals are shown. An accompanying block diagram of 
such a CO, heterodyne range finder with correlation 
processing of the reflected signal is used in a detailed 
description of its structure and functioning. The tech- 
nical specifications which must be satisfied are defined, 
with particular attention to the frequency stability of the 
heterodyne radiation. Estimates of the potential range 
and accuracy of a pulsed-light range finder with signal 
correlation processing are made. The results of field tests 
of a coherent range finder are given on the basis of a CO, 
laser with the correlation processing of the range finder 
sigi?' in an integrating optical processor. The invariance 
of the proposed design to the type of modulation of the 
sounding beam also is demonstrated. The proposed 
method is particularly promising for very powerful laser 
sounding systems in which it is technically difficult to 
adhere to a precise modulation law. Figures 2; refer- 
ences: 2 Russian. 


Optical Processors for Processing Large Files of 
Sounding Signals 
947J0026E St. Petersburg OPTICHESKIY ZHURNAL 


in Russian No 10, Oct 93 (manuscript received 
7 Jun 93) pp 44-54 


[Article by A. A. Berezhnoy, doctor of physical and 
mai'iematical sciences, A. A. Vetrov, candidate of 
tecunical sciences, and V. B. Volkonskiy, candidate of 
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technical sciences; UDC 621.391.244:[535.241. 
13+621.383] 


[Abstract] Optical methods for the processing of large 
files of electric signals in real time are examined. 
Emphasis is on a description of the functional compo- 
nents of optical processors making it possible to carry 
out the multichannel spectral analysis of antenna array 
signals. It is shown that in the case of large phase- 
matched signals optical processors make it possible to 
determine the direction to the signal source in real 
time. Among the systems described are a hybrid inte- 
grating optical processor, a multichannel coherent- 
optical processor for processing files of LF electric 
signals, a two-dimensional spectrum analyzer of elec- 
tric signals and a multichannel electrooptical multi- 
plier of files of electric signals. The different kinds of 
optical processors described do not represent all pos- 
sible variants. Only those are examined in whose 
development the authors personally participated. They 
are based on new physical principles for processors 
whose functional capabilities have never been fully 
explored. These processors make it possible to define 
the spatial characteristics and the directivity of a 
multidimensional distribution of sources, on the basis 
of which it is possible to achieve parallel scanning of 
space with simultaneous time processing of the signals 
(spectral and correlation analysis), At the same time 
they require little current and are small in size, making 
these processors suitable for use in airborne and spa- 
ceborne optoelectronic systems. Figures 6; references 
15: 14 Russian, | Western. 
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Discrete Signal Accumulation in Laser Sounders 
947J0026F St. Petersburg OPTICHESKIY ZHURNAL 
in Russian No 10, Oct 93 (manuscript received 

7 Jun 93) pp 55-56 


[Article by F. I. Khaytun, doctor of technical sciences, 
and Yu. V. Pleshanov, candidate of technical sciences; 
UDC 621.396.967.029.7] 

[Abstract] Discrete signal accumulation can be used in 
pulsed laser sounders in order to reduce the influence of 
asynchronous noise. This problem can be solved by 
applying discrete accumulation logic. In this approach a 
comparison is made of the corresponding energy indices of 
laser sounders applicable to some standard laws of fluctu- 
ations of amplitudes of the received pulses with the errors 
characteristic for such sounders. The following assump- 
tions are made for the purpose of this examination: the 
threshold relations in the receiver are determined by the 
Neumann-Pearson test; the signal and Gaussian noise car 
be considered additive and the fluctuations of amplitudes 
of successively received pulses are considered to be inde- 
pendent; in a stipulated time interval signal strength 1s 
constant. The probability of detection of a signal and a 
false alarm is determined during the course of the discrete 
accumulation process and specific computations illustrate 
this procedure. A comparison of algorithms is made for 
sounders operating under different conditions and when 
there are substantial signal amplitude fluctuations (normal! 
and exponential signal amplitude distributions). It 1s noted 
that application of the proposed logic may result in a 
substantial energy loss (such as by a factor of 2-5.5 in the 
case of an exponential distribution of signal amplitudes). 
References: 3 Russian. 
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Pulse Corrections in a Pursuit Problem With 
Incomplete Information 

947400414 Moscow TEKHNICHESKAYA 
KIBERNETIKA in Russian No 3, May-Jun 94 
(manuscript received 1 Nov 1993) pp 115-126 


[Article by S. I. Kumkov, V. S. Patsko, Institute of 
Mathematical Modeling, Ukrainian Division, Russian 
Academy of Sciences, Yekaterinburg; UDC 62.50] 


[Abstract] This paper examines the model problem of a 
pursuit-evasion situation with pulse control of evasion 
and incomplete information. The pursuer measures 
(with error) the angular velocity of the target along the 
line of sight and minimizes the error. An auxiliary 
antagonistic differential game is proposed. The condi- 
tions in the game are the information set and the 
remaining resources for pulse control (for evasive 
maneuvers). The problem is two-dimensional here, but 
the control algorithm which is obtained can be extended 
to three dimensions. The strategy of the first player is the 
basis for control of the pursuer in the initial problem, 
and the strategy of the second player gives the ‘‘worst”’ 
means of forming measurements. The concepts of the 
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best guaranteed results and optimal player strategies are 
introduced. Figures 3; references 16: 14 Russian, 2 
Western. 


Building a Target Function in the Game of Two 
Pursuing Approaching Objects With One Evader 
With a Phase Limit 

94740041B Moscow TEKHNICHESKAYA 
KIBERNETIKA in Russian No 3, May-Jun 94 
(manuscript received 1 Nov 1993) pp 152-162 


[Article by A. G. Pashkov, A. V. Sinitsyn, Institute of 
Problems in Mechanics, Russian Academy of Sciences, 
Moscow; UDC 62-50] 


[Abstract] This paper examines the differential game of 
the approach of two pursuing objects with one evader 
with a “half-plane” type phase limit. All objects use 
simple motions and the game is playe d in a plane. 
Geometric limits are imposed on the vectors of control- 
ling actions. The evader has an advantage in the control 
resources. The game time 1s fixed The distance between 
the evader and approaching pursuer at the end of play 1s 
assessed. The problem of determining the value of the 
target function for any possible position is stated and 
solved. Programs were wr itten in C to model the 
problem. Figures 5; references 5: 3 Russian, 2 Western. 
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Calculating S-Parameters of Interdigital Acoustic 
Surface Wave Transducers 

947K0103A Moscow RADIOTEKHNIKA 1 
ELEKTRONIKA in Russian No 4(39), Apr 94 
(manuscript received 8 Feb 1993) pp 529-537 


[Article by S. A. Orlov; UDC 621.534.8] 


[Abstract] It is shown how the method of coupled waves 
can be applied to computer-aided design of unidirec- 
tional single-phase interdigital acoustic surface wave 
transducers by representing each individual transducer 
as a six-terminal network that can be described by a 
matrix of S-parameters. The proposed network has two 
acoustic inputs and one electrical input. The problem of 
determining S-parameters is solved in four steps: deter- 
mination of the admittance of the transducer, deter- 
mining matrix parameters s,,, 5,, and secondary volt- 
ages that arise across the contact lands, determination of 
reflection from the transducer and transmission factors 
(S,,, S22, Sa, and s,>), and finding the transfer character- 
istic of the filter. Filters consisting of two or three 
interdigital transducers have very low insertion loss, 
considerably enhancing receiver sensitivity. The pro- 
posed designs are much more compact than conven- 
tional filters, but experiments show greater losses than 
calculated. Figures 7, formulas 10, references 6. 


Influence of Ground Surface on Structure of Pulse 
Signal in Millimeter Wave Band 

947KO0103B Moscow RADIOTEKHNIKA I 
ELEKTRONIKA tn Russian No 4(39), Apr 94 
(manuscript received 11 Nov 93) pp 573-582 


[Article by V. A. Pavelyev and A. A. Potapov; UDC 
621.371.029.65:621.396.96+537.86] 


[Abstract] Based on data of several representative exper- 
iments, a detailed study is done on characteristics of the 
fine structure of pulse signals in the millimeter wave 
band reflected from typical kinds of ground cover. The 
experiments were done in summer from a helicopter 
hovering at an altitude of 1000 m, using a transceiver on 
a wavelength of 8.6 mm with horizontal polarization of 
radiation. The width of the directional pattern of the 
antenna at half power was 3° in the azimuthal plane and 
10° in the vertical plane. The angle of incidence was 36°. 
The duration of the rf probing pulse was 300 ns with prf 
of 4 kHz. A time strobing circuit generating a series of 
ten 40-ns measurement pulses with recurrence period of 
i50 ns was used for direct evaluation of the reflected 
pulse duration. The envelope of the reflected wave and 
strobe series was recorded photographically at a rate of 4 
frames per second. Each type of ground cover was 
represented by as many as 300 frames. Based on analysis 
of the results, an algorithm is proposed for finding a 
fundamentally new universal class of features corre- 
sponding to the fine structure of modulated signals 
scattered by a statistically uneven surface by isolating the 
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average pulse shape in a sample of steady-state intra- 
pulse amplitude fluctuations. Recommendations are 
made on practical application of the given class of 
features for solving the problem of identifying ground 
covers. Figures 5, tables 4, formulas 2, references 22. 


Influence That Attenuation of Light Waves Has 
on Two-Beam Amplification of Three-Dimensional 
Diffraction Grating 


947K0103C Moscow RADIOTEKHNIKA I 
ELEKTRONIKA in Russian No 4(39), Apr 94 
(manuscript received 29 Mar 1993) pp 573-582 


[Article by V. B. Kotov; UDC 621.372.8] 


[Abstract] The author considers the influence that atten- 
uation of light waves has on two-beam amplification of a 
three-dimensional diffraction grating in photoreversible 
holographic media of Biochrome type. Criteria are found 
for instability leading to two-beam amplification. Insta- 
bility thresholds are found for special cases, and it is 
shown that attenuation may lower the thresholds at 
which instability arises. The ratio of intensities of light 
waves at the input and output of the medium should 
exceed 10-30 for practical use of two-beam amplifica- 
tion. For development of instability, the real component 
of change in permittivity must predominate over the 
imaginary component. The effect of attenuation on 
two-beam amplification is determined mainly by non- 
uniform distribution of the intensity of light waves and 
the extent of background illumination of the medium. It 
is shown that moderate attenuation of light waves can be 
used in some cases to correct for angular dependences of 
amplification characteristics, especially for smoothing 
them. When one wave is undamped, the intensity of the 
other wave can be reduced by a factor of 30 with an 
increase in threshold by no more than a factor of 3. in the 
case of Biochrome, the undamped wave should have a 
wavelength of at least 630 nm. The damped wavelength 
has to be matched by selecting a sufficient photoinduced 
change in the real component of permittivity. Figures 4, 
formulas 10, references 6. 


Two-Dimensional Radar Imaging of Moving 
Objects by Combined Aperture Synthesis and 
Tomography 

947K0103B Moscow RADIOTEKHNIKA I 
ELEKTRONIKA in Russian No 4(39), Apr 94 
(manuscript received 30 Jun 1993) pp 613-618 


[Article by A. A. Kuriksha; UDC 621.396.01] 


[Abstract] The author examines the possiblities, condi- 
tions and algorithms of two-dimensional radar iomaging 
of moving objects from amplitude (incoherent signal) 
and amplitude-phase (coherent signal) realizations. The 
method is based on sequential aperture synthesis and 
image reconstruction in tomography. Formulas 16, ref- 
erences 3. 
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Metastable Deep Centers in Si, _.Ge, Single 
Crystals 

947K0104A St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV in Russian No 2(28), Feb 94 
(manuscript received 21 Jun 1993) pp 198-207 


[Article by N. T. Bagrayev and A. Yusupov, Physicote- 
chnical Institute imeni A. F. loffe, Russian Academy of 
Sciences, St. Petersburg] 


[Abstract] Deep amphoteric gold centers and DX-centers 
were studied in Si,_,Ge, single crystals of various com- 
positions. Data en temperature behavior of the photo- 
Hall effect, as well as spectra of quenching and regener- 
ation of photoconductivity, photocapacitance and 
photoinduced persistent conductivity show the predom- 
inant role of the L-valley of the conduction band in 
formation of the level of the correlated electron of a 
two-electron deep center, while the level of its back- 
ground electron in the forbidden band of Si, _,Ge, is 
formed mainly from wave functions of either the valence 
band or the X-valley of the conduction band. Models of 
deep amphoteric centers are proposed that account for 
the interconnectedness of their metastable properties 
with the structure of the conduction band of Si, .Ge, 
single crystals. Figures 10, references 27. 


Luminescence of Multiple Quantum Wells of 
GaAs/Al,Ga,_,As in Structures for Infrared 
Photocells 


947K0104B St. Petersburg FIZIKA I TEKHNIKA 
POLUPROVODNIKOV in Russian No 2(28), Feb 94 
(manuscript received 18 May 1993) pp 259-265 


{Article by B. R. Bardanyan, R. R. Rezvanov, M. V. 
Chukichev and, A. E. Yunovich, Moscow State Univer- 
sity imeni M. V. Lomonosov] 


[Abstract] The authors study the cathodoluminescence 
and photoluminescence spectra of structures with doped 
multiple quantum wells for a range of potential well 
depth of V,,. = 0.24-0.29 eV by varying the composition 
of Al,Ge,_,As (x = 0.30-0.35). The spectra were analyzed 
with allowance for fluctuations of the width and depth of 
multiple quantum wells and the influence of doping. The 
specimens were prepared by the method of vapor-phase 
epitaxy from organometallic compounds. Additional! 
lines were observed in the spectra, and spectral bands 
were broadened. It is shown that these shifts can be 
attributed to fluctuations of the width of quantum wells. 
The spectra are also influenced by the impurity states of 
donors. The authors discuss the effect that factors 
observed in the luminescence spectra have on infrared 
absorption spectra. Figures 3, table |, formulas 6, refer- 
ences | 1. 


Influence of Hydrogenation on Photoluminescence 
of GaAs/AlGaAs Structures With Quantum Wells 
947K0104C St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV in Russian No 2(28), Feb 94 
(manuscript received 9 Aug 1993) pp 276-283 

[Article by Yu. A. Bumay, B. S. Yavich, M. A. Sinitsyn, 


A. G. Ulyashin, N. V. Shlopak and V. F. Voronin, 
Belarus State Polytechnic Academy, Minsk] 
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[Abstract] The authors investigate the influence that 
treatment in the hydrogen plasma of a glow discharge has 
on photoluminescence of GaAs/AlGaAs structures at 78 
K. The specimens were produced by vapor-phase epitaxy 
from organometallic compounds. The studies were done 
on layers of undoped Aly ;Ga, 7As, silicon doped 
Aly >xGap 72As (n = 10'’ cm ‘) undoped GaAs, 
undoped monolayer structures with multiple quantum 
wells GaAs/Al, ,,Ga, >7As with a width of 2, 3.6, 5.4 and 
23 nm, and undoped double GaAs/AlGaAs heterostruc- 
tures with separate electrical and optical limitation for 
an optical region of 20 nm. Hydrogenation reduced 
photoluminescence intensity of layers of Al, ,Ga, 5As 
and GaAs, and enhanced intensity in the case of layers of 
silicon doped Al, ,Ga, >,As. A strong increase in the 
photoluminescence intensity of quantum wells of GaAs/ 
AlGaAs was observed after treatment in a hydrogen 
plasma. The observed effect is most pronounced for 
narrow quantum wells and is associated with hydrogen 
passivation of non-radiative defects on heterobound- 
aries. In the case of a double heterostructure with sepa- 
ration limitation that contains transitional layers with a 
gradient of composition in the region of the heter- 
oboundaries, strong narrowing of the photoluminescence 
spectrum of the GaAs active region is observed after 
hydrogenation. Figures 5, references 1} 2. 


Investigation of Interrelation Between Conditions 
of Growth and Quality of Heteroboundary in 
Selectively Doped Heterostructures 

InP/In, .Ga,As Grown by Liquid-Phase Epitaxy 
947K0104D St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV in Russian No 2(28), Feb 94 
(manuscript received 9 Aug 1993) pp 298-301 


[Article by S. D. Bystrov, Le Tuan, S. V. Novikov and I. 
G. Savelev, Physicotechnical Institute imeni A. F. loffe, 
Russian Academy of Sciences, St. Petersburg] 


[Abstract] Technology is optimized for getting the best 
match of lattice constants of epitaxial layers of InP and 
solid solution In, ,Ga,As. The authors study the effect 
that a slight change (less than 2 percent) in initial 
temperature of epitaxy has on the quality of a heter- 
oboundary in selectively doped heterostructures InP/ 
In, ,Ga,As grown by liquid-phase epitaxy. It 1s found 
that even a slight departure from the optimum temper- 
ature of epitaxy in the solution-melt reduces the mobility 
of carriers of the two-dimensional electron gas, 
impairing the quality of the heteroboundary, principally 
because of increased concentration of charged defects 
and roughnesses. Figures 2, references 1 2. 


Influence of Metastable States on Formation of 
Fixed Photoluminescence Spectra of n-GaAs 
947KO104E St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV in Russian No 2(28), Feb 94 
(manuscript received 9 Aug 1993) pp 310-314 


[Article by V. V. Krivolapchuk, N. K. Poletayev and L. 
M. Fedorov, Physicotechnical Institute iment A. F. loffe, 
Russian Academy of Sciences, St. Petersburg] 
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[Abstract] In previous research, these authors studied the 
kinetics of attenuation of edge emission of GaAs, and 
showed that attenuation of photoluminescence is char- 
acterized by anomalously long times (t > 10° s) due to 
metastable centers that capture holes, and that long-lived 
free electrons caused by the presence of holes in meta- 
stable states play a major part in formation of the 
delayed spectra of bound excitons. In this paper, an 
investigation is made of the way that metastable states 
influence the formation of fixed spectra of low- 
temperature edge emission of GaAs. Most of the studies 
were done on n-GaAs crystals in the form of layers 
10-100 um thick grown by vapor-phase epitaxy on semi- 
insulating, p’- or n*’-substrates. The specimens had dif- 
ferent residual impurity concentrations N, - N, < 10'° 
cm”, mobilities of majority carriers 9,000- 109,000 cm?/ 
V x sat temperatures of 300 and 77 K respectively. In the 
cleanest n-GaAs layers, residual impurity concentration 
was N, - N, < 10'* cm’. It is shown that metastable 
states that capture minority carriers in n-GaAs are a 
source of long-lived electrons in the conduction band, 
and consequently have an effect on formation of fixed 
spectra of edge photoluminescence. It is pointed out that 
measurement of the ratio of line intensities at low 
excitation intensities can provide a qualitative criterion 
for comparative evaluation of the degree of compensa- 
tion in specimens with low residual impurity content for 
which measurements by other methods are difficult. 
Figures 4, references 5. 


Properties of Structures Based on Porous Silicon 
Prepared by Staining Etching 


947K0104F St. Petersburg FIZIKA I TEKHNIKA 
POLUPROVODNIKOV in Russian No 2(28), Feb 94 
(manuscript received 26 Jul 1993) pp 332-337 


[Article by Ye. V. Astrova, S. V. Belov and A. A. 
Lebedev, Physicotechnical Institute imeni A. F. loffe, 
Russian Academy of Sciences, St. Petersburg] 


[Abstract] The authors experimentally determine the 
index of refraction, permittivity, resistivity and elec- 
trical strength of silicon-hydrogen films (SHF) prepared 
by staining etching, and also capacitance-voltage charac- 
teristics and DLTS spectra in metal-SHF-single crystal 
silicon light-emitting structures used as phosphors. The 
results show an index of refraction of 1.8-3.0, permit- 
tivity of 3.9, resistivity of (0.6-2.5)? Q-cm, and electric 
strength of roughly 10° V/cm. Depending on thickness of 
the SHF, the dielectric properties differ: for relatively 
large thickness and density, MDS structures are formed 
with corresponding current-voltage and capacitance- 
voltage characteristics; thinner films produce a tunnel- 
transparent dielectric. The total charge in the structure 
with SHF is negative, as contrasted with the charge of the 
Me-SiO, system, but changes from negative to positive 
when the structure is exposed to light or reverse-bias 
pulses, or the temperature is lowered. The DLTS spectra 
of structures with n-Si contain a peak that is apparently 
due to generation of minority carriers in the inverse 
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layer. Relaxation of capacitance observed in the voltage 
region corresponding to a step on the capacitance- 
voltage curve with time constant of the order of tens of 
seconds at 300 K can apparently be attributed to migra- 
tion of ions within the SHF. Since SHF is known to 
oxidize in air, the measurements were actually made on 
specimens with some variation of thickness of the dielec- 
tric, part of which was SiO,. It may be because of this 
that the permittivity and index of refraction of SHF are 
not very different from those of SiO,. Figures 3, refer- 
ences 9. 


Behavior of AlGaAs/GaAs Photodiodes When 
Exposed to ‘Soft’ Ionizing Radiation 

947K0104G St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV tn Russian No 2(28), Feb 94 
(manuscript received 2 Jun 1993) pp 338-341 


[Article by V. M. Andreyev, V. S. Kalinovskiy, V. R. 
Larionov, Ye. O. Strugova and V. D. Rumyantsevy, 
Physicotechnical Institute imeni A. F. loffe, Russian 
Academy of Sciences, S. Petersburg] 


[Abstract] The authors study the feasibility of using 
AlGaAsGaAs photodiode structures to make standalone 
radioisotopic electric po. er sources. Tritium and ~°Fe 
with half-lives of 12.3 and 2.7 years respectively were 
selected as sources of radiation. Radiation was converted 
to electricity by special heterostructures prepared by 
liquid-phase epitaxy: a substrate of n-GaAs (n= 2x 10'% 
cm), a layer of n-Al,Ga, As (= 2-3x 10'? cm? 10 um 
thick in which the AlAs content decreases from the 
interface with the substrate toward the pn junction (from 
x= 0.15 tox = 0 for structures with pn junction in GaAs, 
and from x = 0.4 to x = 0.25 in structures with pn 
junction in solid solution of Al, ,,Ga, >,As), a layer of 
p-Al,Ga' “As (p = 2-5 x 10'§ cm’? 1-2 um thick (x = 0 for 
structures with pn junction is GaAs, and x = 0.25 for 
structures with pn junction in solid solution of 
Al, »sGap 75As), and a frontal layer of p-Al, ,Ga,, ,As 
0.05 thick. Tritium sources of three modifications 
were studied: titanium disk with adsorbed tritium, tri- 
tium phosphor light source; glass capsule containing a 
heterostructure converter evacuated and then filled with 
tritium to pressure of 0.7 atm. The source containing 
°>Fe (10 percent) was made in the form of disks 0.3-0.7 
cm in diameter. The generated current density was 0.02, 
0.04, 0.95 and 1.1 A/cm? for tritium sources in the 
titanium, phosphor and gas modifications, and the ‘Fe 
source respectively. The °°Fe source is the most expen- 
sive, but has the greatest specific output power (0.4 
uW/cm2). The tritium-titanium source generates the 
least power, but is least expensive and has a longer 
half-life. Figures 2, references 4. 


Structural Features of GaAs APV Films 


947KOI05SA St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV in Russian No 3(28), Mar 94 
(manuscript received 28 May 1992) pp 394-40] 


[Article by N. Abdullayev, Tashkent State Technical 
University imeni Berun1]} 
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[Abstract] The author studies the structure of GaAs 
anomalous photovoltage (APV) films and examines pos- 
sible relations between the properties of these films and 
their structure. The films were prepared by sputtering 
single-crystal n-GaAs from a crucible coated with beryl- 
lium oxide in vacuum of 10°4-10°° Pa onto a dielectric 
substrate, followed by removal from the substrate. 
Examination of the specimens revealed that as film 
thickness increases, structure changes from amorphous 
to polycrystal. It 1s shown that polycrystal structure of 
GaAs films is a necessary condition for generation of 
anomalously high photovoltage. The structure and com- 
position of the substrate had little effect on the APV 
properties of GaAs films. No degradation is observed 
after 5 years of storage. Figures 4, references 14. 


Processes of Lasing, Recombination and 
Ionization in Silicon and Germanium Crystals: 
Kinetics of Nonequilibrium Carriers 

947KOI0SB St. Petersburg FIZIKA I TEKHNIKA 
POLUPROVODNIKOV tn Russian No 3(28), Mar 94 
(manuscript received 5 Apr 1993) pp 424-427 


[Article by E. M. Shakhverdiyev and E. A. Sadykhov, 
Baku State University] 


[Abstract} An investigation is made of the kinetics of 
laser excitation of nonequilibrium carriers in silicon and 
germanium crystals with allowance for processes of 
recombination of nonequilibrium carriers, linear recom- 
bination, exciton production and ionization. The 
method of asymptotic expansion with respect to a small 
parameter of solutions of singularly perturbed systems 1s 
used for the first time to get asymptotic estimators for 
nonequilibrium carrier concentration that are valid over 
the entire range of duration and intensity of the laser 
pulse. The method of qualitative analysis of dynamic 
systems 1s used to determine the type of singularity of the 
system; limits are determined for the range of laser pulse 
intensities and kinetic coefficients where a specific type 
of solution (oscillatory, nonoscillatory) is possible. It 1s 
shown that asymptotic estimates can be used by com- 
paring with results of experimental studies for an indi- 
rect and rough evaluation of probabilities (cross sec- 
tions) of recombinational and ionizational processes. 
Figure !, formulas 12, references 4. 


Schottky Photodiodes Based on GaP, GaP, As, _, 
and GaAs for Ultraviolet and Visible Light 
947K0105C St. Petersburg FIZIKA I TEKHNIKA 
POLUPROVODNIKOV in Russian No 3(28), Mar 94 
(manuscript received 19 Aug 93) pp 461-466 


[Article by V. I. Stafeyev and I. D. Anisimova, “Orion” 
Scientific Production Association, Moscow] 


[Abstract] The authors review research done at “Orion” 
Scientific Production Association since 1970 on devel- 
oping high-sensitivity Schottky photocells based on three 
semiconductor structures: GaP, GaP,As,, and GaAs. 
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Initial materials are epitaxial monolayer structures of 
n-n* type 350 um thick plus or minus 20 pm in which the 
active region is an undoped n-layer about 10 pm thick. 
Charge carrier concentration in all three types is from 3 
x 10'’ to 7 x 10'’? cm. The semitransparent barrier 
contact is of gold. Photodiodes are of single-cell type 
with photosensitive area measuring 150 x 150 pm in 
diameters of 0.3, 1, 1.5, 2, 3, 5 and 8 mm, and with 
multiple cells in a linear array of 20 with photosensitive 
are of 150 x 150 um and gap of 30 um, and a linear array 
of 32 cells with 400 x 400 um sensitive area and gap of * 
100 um. Studies of the electrophysical characteristics of 
the cells show that they are close to the ideal Schottky 
barrier. Wavelengths range from 200 to 900 nm. Some of 
the devices made with these photodiodes are single- 
channel, 10-channel and 13-channel miniature photo- 
sensors, and a three-band exposure meter with digital 
readout. Figures 4, references 6. 


Deep Centers and Blue-Green Electroluminescence 
in 4//-SiC 

947KO10SD St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV in Russian No 3(28), Mar 94 
(manuscript received 1 Sep 1993) pp 472-477 


[Article by M. M. Anikin, A. A. Lebedev, N. K. Pole- 
tayev, A. M. Strelchuk, A. L. Syrkin and V. Ye. Chel- 
nokov, Physicotechnical Institute imeni A. F. loffe, 
Russian Academy of Sciences, St. Petersburg] 


[Abstract] The authors study DLTS and electrolumines- 
cence spectra of 4-SiC pn structures made by sublima- 
tion epitaxy and ion implanation of Al. Research results 
agree qualitatively with data obtained in the study of 
6H-SiC structures prepared by similar processes. Calcu- 
lations of the electroluminescence characteristics of 4/1/- 
SiC structures done on the basis of a donor-acceptor 
recombination model proposed for 6//-SiC (i-center 1s 
nitrogen) and parameters of deep centers observed in 
4H-SiC agree nicely with experiment, confirming the 
identity of deep centers in the different SiC polytypes. 
The work was done with the support of the U.S. Depart- 
ment of Defense. Figures 5, references 12. 


Kinetics of Decay and Buildup of 
Photoluminescence of Porous Silicon Exposed to 
CW Laser Emission 

947KOIOSE St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV in Russian No 3(28), Mar 94 
(manuscript received 22 Jun 93) pp 482-487 


[Article by K. S. Zhuravlev, N. P. Stepina, T. S. 
Shamirzayev, Institute of Physics of Semiconductors, 
Siberian Department, Russian Academy of Sciences, 
Novosibirsk, E. Yu. Buchin and N. Ye. Mokrousov, 
Institute of Microelectronics, Russian Academy of Sci- 
ences, Yaroslavl] 


[Abstract] An investigation is made of the time 
behavior of photoluminescence intensity of porous 
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Silicon with steady excitation. The authors are the first 
to report that strongly absorbed laser radiation in the 
visible region of the spectrum not only causes degra- 
dation of photoluminescence, but may also cause it to 
flare up when there is a reduction in the intensity of 
illumination or after darkening of the specimen. The 
effect is attributed to a reversible photostimulated 
change in the concentration of centers of non-radiative 
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recombination in this material. Analysis of the kinetics 
of photoluminescence reveals three characteristic 
times that may be determined by processes of photo- 
stimulated reversible formation of three types of such 
centers. The results of this work cast doubt on the 
interpretation of photoluminescence decay in porous 
silicon as due to the Stebler-Wronski effect. Figures 4, 
reference 9. 
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NUCLEAR AND NON-NUCLEAR 
ENERGY 


Emergency Protective Gamma-Radiation 
Localizers 


947F0168A Yekaterinburg DEFEKTOSKOPIYA 
in Russian No I, Jan 94 (manuscript received 
I Dec 1992) pp 62-63 


[Article by V.F. Bochenin and N.V. Lyasotovich, 
Uralenergomontazh; UDC 620.179.15] 


[Abstract] The Gammarid-192 universal hose y-flaw 
detector has become the most popular flaw detector of its 
type. Because of its design and the different modes in 
which it is operated, the Gammarid-192 poses a radia- 
tion hazard to its users. Even when the flaw detector’s 
users observe all pertinent safety and operating rules, 
accidents may occur. In an effort to help reduce the 
consequences of accidents involving the Gammarid-192, 
the trust Uralenergomontazh has developed two emer- 
gency protective devices, namely the UZL-! and UZT-1, 
for use with '°7I radioisotope sources. As the letters in 
their names indicated, the UZL-1! is a protective local- 
ization device and the UZT-1 is a protective transport 
device. The UZT-1 is used to transport an ampule (guide 
head) containing a y-source to an emergency storage or 
burial site in cases where the source has become fixed in 
the ampule (guide head) as a result of deformation of the 
ampule, sticking of the flexible shaft to its inner walls, 
etc. The UZT-1 1s essentially a special lead container 
whose shell contains notches for placing the ampule in its 
transport position. The UZL-1, which also features a 
lead wall, has a wall thickness of 35 mm, provides 200x 
attenuation of y-radiation (calculated for '?71), weighs 30 
kg, and measures 200 x 219 x 160 mm. The UZT-! has 
a wall thickness of 25 mm, provides 40x attenuation of 
y-radiation (calculated for '?71), weighs 25 kg, and mea- 
sures 250 x 133 x 120 mm. Tests involving a '°7I source 
with a maximum exposure dose rate of 3.00 x 10° R/s 
have established that when using the UZL-1, category A 
personnel may remain in sites located the following 
distances from an '?7I source for the following amounts 
of time: 0.1 m, 22 minutes; | m, 9 hours 16 minutes; and 
2 m, 37 hours 2 minutes. Tests involving the same 
conditions also established that when using the UZT-1, 
category A personnel may remain in sites located the 
following distances from an '*7I source for the following 
amounts of time: 0.1 m, | minute; | m, | hour 51 
minutes; and 2 m, 7 hours 24 minutes. Figures 2, table 1. 


Features of Perception of Stereoscopic Radiation 
Images in Full Color 


947F0168B Yekaterinburg DEFEKTOSKOPIYA 


in Russian No 1, Jan 94 (manuscript received 
27 May 1992) pp 64-68 


[Article by G. Mamchev, Novosibirsk Communications 
Electrical Engineering Institute; UDC 620.179.15: 
621.397.133] 
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[Abstract] A theoretical-experimental study examined 
the effect of the coloration of stereoscopic images on the 
precision with which metric operations are performed in 
three-dimensional [3-D] space. In the analytical phase of 
the study, researchers performed a series of calculations 
to determine the impact of the chromostereoscopic effect 
on perception of depth ratios. On the basis of the 
calculations, it was concluded that the chromostereo- 
scopic effect was only likely to cause big errors in visual 
perception of depth ratios in cases of radiation-type 
stereoscopic images that have only a small amount of 
information redundancy and that represent control 
objects with which the observer is either little familiar or 
totally unfamiliar. The experimental phase of the study 
involved the conduct of 22 expert examinations in which 
subjects were instructed to observe images of stereoscop- 
ically perceived marks of different color against solid 
backgrounds of various color for an unlimited amounted 
of time. In each expert examination, a total of 65 
observer readings were obtained (with each expert giving 
5 readings). The experiment was designed to produce 
results with a 0.95 confidence level. An analysis of the 
observation results established that the coloration of 
stereoscopic images has no direct effect on the precision 
with which 3-D metric operations are performed, pro- 
vided that the observer is well acquainted with the 
content of the reproduced 3-D images. The addition of 
control scales visually projected onto the elements of 
radiation images were found to be a very effective 
method of reducing (by an average of a factor of 10) the 
relative errors of visual metric operations involving 3-D 
images. Figure |, table 1; references 5 (Russian). 


Problems in Assembling Diverter for Fusion 
Reactor by Brazing 


947F0183A Moscow SVAROCHNOYE 
PROIZVODSTVO in Russian No 5, May 1994 pp 6-9 


[Article by S.V. Maksimova, engineer, and V.F. Kho- 
runov, doctor of technical sciences, Institute of Electric 
Welding imen: Ye.O. Paton, Kiev; V.R. Barabash, eng)- 
neer, Scientific Research Institute of Electrophysical 
Apparatus, St.Petersburg; UDC 621.791.3.03: 
669.018.45:669.35] 


[Abstract] Reliability is a key consideration in assem- 
bling the diverter for a thermonuclear fusion reactor by 
brazing, because the joints will be exposed to severe 
plasma action and to neutron bombardment during 
operation under cyclic heat loads of 15-30 MW/m7?. The 
diverter plate is made of graphite-base and tungsten-base 
materials. The cooling apparatus is made of Mo,Cu,Nb 
alloys. The problem being essentially to to ensure reliable 
copper-tungsten joints, an experimental study was made 
for the purpose of ensuring this. As most suitable brazing 
alloys were selected plastic ones: Cu-Ag, Cu-Ti, Cu-Mn 
(grade PM-72 containing up to | % Fe,Ni,Si and grade 
PM-63 containing up to 10 %Fe). The best one in this 
class, Ag-Cu eutectic + Ti, was avoided on account of 
both the high induced activity and the high cost of silver. 
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Brazing was done by the contact-reactive vacuum pro- 
cess with the Cu-Ti alloy and by the capillary process 
with the Cu-Mn alloys, using 0.02-0.3 mm thick ribbons. 
Interaction of hot titanium and copper produced an 
adhesion-active solder compatible with tungsten in 
terms of excellent wetting action and a near vacuum of | 
mP prevented oxidation at 600-1000°C temperatures. 
Thus were joined parts made of pure copper, of disper- 
sion-hardened bronze with (Cr,Zr,Mg) admixture, and of 
tungsten with (Mn,V) admixture. The joints were tested 
for mechanical strength and plasticity characteristics 
under tension at room temperature (18-20°C) and at 
higher temperature: after brazing, after heat treatment, 
and after neutron bombardment. They were also tested 
after thermal load cycling: 1. 1000 pulses of 26-28 
MW/m? power and 0.3 s duration separated by 18-15 s 
intervals, 2. 100 and 200 pulses of 26-28 MW/m? power 
and 0.5 s duration separated by 18-25 s intervals, 3. 1000 
pulses of 13-14 MW/m? power and 10 s duration sepa- 
rated by 13 s intervals. Microstructural examination of 
the joints was done by the method of x-ray spectrum 
microanalysis, which revealed: |. the pattern of titanium 
diffusion into copper (Cu-Ti alloy); 2. a homogeneous 
solid solution within a 30 um wide seam containing 
14-16 % Mn at a 45 um diffusion depth (Cu-Mn alloy), 
narrowing the seam to 20 um and the diffusion zone to 
20 um having been possible under a pressure of | MPa. 
The results indicate a strong dependence of the joint 
strength on both dose and temperature of neutron bom- 
bardment, a dose of 5x107' n/cm? at 100-200°C signifi- 
cantly increasing their strength but such a dose or a 
larger one at 310-400°C decreasing it. Figures 5; tables 2; 
references 8. 


Well Drilling Using Rock Melting Method 


947F0153A Kiev NAFTOVA I GAZOVA 
PROMYSLOVYST in Ukrainian No 1, 1994 pp 26-28 


[Article by O.V. Klimov, V.A Shulga (KB [design 
bureau] ‘“Pivdenne’’) and V.P. Dveriy (UkrDGRI 
[Ukrainian State Geological Prospecting Institute]); 
UDC 622.276] 


[Abstract] In the near future the use of geothermal energy 
will become one of the directions of development of 
Ukraine’s fuel and energy base. To speed up and reduce 
labor content of well drilling it is necessary to develop 
new nontraditional drilling methods. It is suggested that 
thermomelting drilling of deep and ultradeep wells using 
a power unit that can be developed on power)generating 
sets RRD [expansion not given]. The end effector of such 
drilling unit is a melting head that burns fuel and 
produces high temperature (up to 3600°C) gas. Theoret- 
ical and design problems that have to be solved in the 
development are listed, and it is concluded that they are 
solvable. Certain technical parameters and environ- 
mental effect of the proposed technology are discussed. 
If financing problems are solved, the technology and 
equipment can be developed in the next three to eight 
years. Several organizations that should be involved in 
the project are listed. 


JPRS-UST-94-020 
20 September 1994 


Concept of Underground Gas Storage in Ukraine 


947F0153B Kiev NAFTOVA I GAZOVA 
PROMYSLOVYST in Ukrainian No 1, 1994 pp 44-45 


[Article by B.P. Savkiv (VO [production association] 
“Ukrgazprom”’; UDC 622.691] 


[Abstract] The underground gas storage system in 
Ukraine was formed as an important part of the unified 
gas delivery complex of the former Soviet Union. The 
West Ukrainian underground gas storage complex is the 
largest in Europe. It contains over 70% of the entire 
underground gas storage capacity of Ukraine. There are 
also the Kiev (10% of the total capacity), Donetsk (about 
2%) and South Ukrainian (about 15%) complexes. The 
article suggests that in the near future the underground 
gas storage system will change considerably and lists 
factors conducive to the change. It is possible to make 
the system a transcontinental regulator of gas supply. 
Underground gas storage is more cost-efficient than 
construction of new or expansion of existing main gas 
pipe lines or development of new gas fields. 


An ‘Ekibastuz’ Coal Field in the Donbass: A True 
Sensation 


947F0173A DONBASS in Russian 8 Jul 94 p 1 


[Article by Sergey Bugayev, candidate of technical sci- 
ences, expert of the Academy of Creative Ideas: ‘An 
Ekibastuz’ Coal Field in the Donbass: A True Sensa- 
tion”’} 

[Text] Ekibastuz, which includes a 40-m-thick coal seam, 
is a remarkable coal deposit in Kazakhstan. It has 
recently been discovered that the Donbass has an 
“Ekibastuz” of its own! It is the Novo-Dmitrov brown 
coal deposit, which has a seam almost 100 m thick. This 
coal deposit cannot be mined efficiently by the conven- 
tional rotor NKMZ excavators. 


Engineers at the Morozovskiy section of the Aleksan- 
driyaugol and Inguletsk enterprises have developed new 
mechanization methods and mining processes, which 
make it possible to reduce the material consumption in 
sections by more than a factor of 2-3 and improve 
productivity by a factor of 2.4. The new open-pit mining 
method has reduced the installed power of equipment in 
the mine by 80 percent. 


The Institute of Economic Development of the Academy 
of Sciences of Ukraine has computed that, by 1995, the 
gap between demand for coal and its availability will be 
equivalent to a shortfall of 34.1 million metric tons. 
Open-pit mining of promising deposits could yield up to 
60 million tons of fuel per year for power plants. For 
instance, the development of the Novo-Dmitrov coal 
deposit—the Donbass “Ekibastuz,” with a reserve of 
500 million tons could bring 20 million tons annually. 
Brown coal mining is unusual for Donbass. Tradition- 
ally, underground mining at 75 percent of mines was 
conducted in 0.7-1.2 m thick seams. Miners from all over 
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the region will come to take a look at a coal seam over 
100 m thick—-a wondrous sight to behold! Its annual 
output will equal that of a dozen conventional mines. 


But even this treasure in the depths of the Donetsk 
region is surpassed by another miracle created by nature 
near Kirovograd: the Boltysh oil shale deposit. This 
deposit is no inferior to Estonian oil shale fields. The fuel 
resource reserves in the central part of Ukraine, famous 
for its grain fields and mines, 1s 4 billion tons, equal to 
almost half the reserves of the western Donbass. An 
annual output of 40 million tons of oil shale with 
open-pit mining is possible, and production can con- 
tinue for 100 years. 


Experts at the Donetsk Polytechnic say that the rising 
coal prices are having a destructive impact on fuel and 
power industry. A reduction of the cost of fuel can be 
achieved by developing the unique deposits in the Novo- 
Dmitrov section and Boltysh oil shale quarry. 


Scientists at the Donetsk Polytechnic note also that the 
Gosugleprom [state coal industry administration] 
exhibits strong monopolistic tendencies and a manage- 
ment style guided by the motto “Right or wrong—do it 
my way.” 


The different branches of the government responsible for 
industrial policy are pulling in different directions, like 
characters in the famous fable. For this reason, the 
Supreme Soviet has adopted “Decree on the List of 
National Scientific and Technological Programs for 
1994-2000.” The top priority is assigned to energy 
resources: development of optimal ways for supplying 
fuel to the national economy and introduction of 
modern energy-saving mining and processing technolo- 
gies. 


Leading engineering firms in West Germany and the 
United States have started the production of rotary 
machines for layer-by-layer excavation with a low per- 
unit metal consumption. Russia has purchased several 
such models from the firm Wirtgen. The new resource- 
saving process and mechanization of open-pit mining 
have already demonstrated their efficiency in deep 
deposits and their ability to supply cheap fuel to power 
plants. However, these methods are yet to be introduced 
into broader use. The objective today is to replenish coal 
output by developing open-pit mining in these unique 
local fields. 


MECHANICS OF GASES, LIQUIDS, 
AND SOLIDS 


New Prospects for Determining Dissipative 
Properties of Metallic Materials 

947F 155A Kiev PROBLEMY PROCHNOSTI 
in Russian No 3, 1994 pp 3-12 


[Article by V. V. Matveyev, Institute of Strength Prob- 
lems, UAS; UDC 539.67:620.178] 
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[Abstract] The existing methods of determining the 
dissipative properties of metals with cyclic deformation 
under compression-expansion conditions are analyzed. 
This includes the methods of the dynamic loop of power 
hysteresis and the deformation hysteresis. With the 
dynamic loop of deformation hysteresis method, a 
sample or a construction element is exposed to a cyclic 
deformation under condition of linear tension, signals of 
transverse and longitudinal deformation in the vicinity 
of any point on the sample surface are registered and 
applied to the channels of horizontal and vertical sweep 
of an oscillograph, obtaining a dynamic loop of the 
deformation hysteresis. The area of the loop is obtained 
and the values of irreversibly scattered energy and the 
energy of relative scattering are determined. The resolu- 
tion of this method is limited by a relatively low accuracy 
of measuring the hysteresis loop. A feasibility 1s exam- 
ined here of improving the resolution in determining the 
characteristics of materials inelasticity when applying 
the dynamic loop method of deformation hysteresis. It 1s 
demonstrated that the desired relationships of the inelas- 
ticity characteristics of a homogeneous material can be 
obtained from the phase shift values between signals of 
transverse deformations at two points on its surface with 
a different level of the deformation amplitude. Figures 5, 
references 13 Russian. 


Fatigue Resistance of High-Temperature Alloys 
Under Cyclic Changes of Temperature. Report 1. 
Methods and Results of Study 

947F155B Kiev PROBLEMY PROCHNOSTI 

in Russian No 3, 1994 pp 13-20 


[Article by V. T. Troshchenko, B. A. Gryaznov, Yu. B. 
Yamshanov, Institute of Strength Problems, VAS; UDC 
$39.4:620.178] 


[Abstract] A method is developed for predicting the life 
time and cyclic strength of high-temperature materials 
with cyclic anisothermic loading. The materials were 
experimentaily tested using a specially designed appa- 
ratus NUM-3. The NUM-3 is designed for studying the 
resistance to fatigue of high-temperature alloys. A table 
is provided of physical and mechanical properties of the 
tested high-temperature alloys. The fatigue resistance of 
these alloys under isothermic conditions and for the case 
of cyclic temperature changes were examined for a 
circular bending of a sample rotating at frequency 100 
Hz. Experimental studies were conducted on EP962 and 
EI698VD alloys fatigue resistance under isothermic con- 
ditions and the results are shown as curves of tempera- 
ture limits of the material's limited strength under sym- 
metric and asymmetric loading cycles. The results of the 
fatigue resistance of high-temperature alloys for aniso- 
thermic conditions are also shown as curves of many- 
cycle fatigue under symmetric and asymmetric loading 
with a constant average intensity of the cycle of 300 
MPa. It was demonstrated that the intensity of accumu- 
lating damages in the material due to fatigue with 
anisothermic loading depends not only on the thermal 
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cycling mode and the level of thermal intensity, but on 
the type of material and its properties under high tem- 
perature as well. Figures 6, tables 2, references 4 Russian 


Comparative Estimates of Cyclic Strength of 
1SKh2NMFAA Steel Using Deformation and 
Energy Methods 


947F155C Kiev PROBLEMY PROCHNOSTI 
in Russian No 3, 1994 pp 21-27 


[Article by A. T. Mazepa, Scientific Production Ass. 
TsNIITMash; UDC 539.375:620.178.33] 


[Abstract] The cyclic strength of 1ISKh2NMFAA steel, 
used for constructing the active zone of the body of 
water-cooled reactors VVER-1000 was estimated and a 
comparison was made of the steel mechanical properties 
after subjecting it to three different modes of thermal 
processing: a normal mode, a friability increasing mode, 
and plasticity increasing process. Appearance of up to | 
mm deep macro-cracks was used as a criterion of the 
sample destruction. A table is provided listing the 
mechanical properties of the examined materials after 
the processing, and the effects of special additional 
thermal processing on low-cycle fatigue of the 
1SKh2NMFAA steel are illustrated in a graph. Graphs 
are also provided showing the cyclic deformation for 
different modes of thermal processing and the graphs of 
the energy of elastic, plastic and total deformation, 
absorbed during a single cycle as a function of the 
number of cycles before the appearance of cracks. It was 
demonstrated that the applied modes of thermal pro- 
cessing significantly affect the mechanical and cyclic 
properties of the examined steel. Figures 4, table 2, 
references 12: 7 Russian, 5 Western 
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Characteristics of Cyclic Resistance to Cracks of 
Aluminum Alloys Under Combined Modes of 
Biaxial Loading 


947F155D Kiev PROBLEMY PROCHNOSTI 
in Russian No 3, 1994 pp 21-27 


[Article by V. N. Shlyannikov, Kazan Physial and Tech- 
nical Institute; UDC 620.178.6:620.192.46] 


[Abstract] Complex quantitative estimates are made of 
the effects of the type of a stressed state on the charac- 
teristic of cyclic resistance to fracture of aluminum alloys 
exhibiting a wide range of properties and under condi- 
tions of mixed modes of fracture. The condition of a 
planar stressed state in sheets with arbitrarily oriented 
through-cracks in a field of alternating biaxial stress 
having a different intensity is examined here. A new 
dimensionless parameter is proposed. This parameter 
characterizes the material resistance to development of 
fractures under a cyclic stress. The existence of a 
common relationship in the development rate of frac- 
tures as a function of the parameter of cyclic resistance 
to fracture under conditions of mixed modes of a biaxial 
stress is demonstrated for eight examined aluminum 
alloys. The effects of the coefficient of biaxial stress and 
the angle of initial orientation of the fractures on the 
development rate of the fractures in the aluminum alloys 
are qualitatively estimated. It 1s demonstrated that the 
parameter of cyclic resistance to fracture depends on the 
properties of the examined materials. Tables are pro- 
vided listing the characteristics of linear sections of the 
fatigue diagrams of the examined materials and the 
characteristics of cyclic resistance of aluminum alloys to 
fracture. Figures 3, tables 3, references 15: 8 Russian, 7 
Western. 
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Russian Submarine Research Described 


[TA072701 PRIKLADNAYA MEKHANIKA I 
TEKHNICHESKAYA FIZIKA, Mar-Apr 94] 


[Editorial Report] Researchers V. M. Kozin and A. V. 
Onishchuk at an unnamed Russian institute in Komso- 
molsk-on-Amur recently stated that “one of the prom- 
ising areas for round-the-clock use of the northern sea 
routes is the creation of an underwater shipping fleet that 
is capable of negotiating ice barriers under water.” One 
of the conditions for this to happen, they say, is to allow 
such vessels to surface under emergency conditions. This 
is presently done by creating a positive buoyancy by 
emptying (“blowing”) the ballast tanks and pushing 
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upward against the ice crust. Often, however, this causes 
damage to the sail, upper deck structures, and even the 
hull. One way to avoid this problem, say these authors, is 
to disrupt or shatter the ice crust before surfacing using 
‘“flexural-gravitational waves.’ This is accomplished by 
having the submarine rise toward the surface and move 
under the ice at a safe distance (probably what ts called 
“jinking” in submariner parlance), inducing the “flex- 
ural-gravitational waves” in the ice. The submarine then 
returns to the site where the ice has been weakened or 
fractured and can surface safely. One of the additional 
advantages, say the authors, is that this process is accom- 
panied by noise that is “close to natural,”’ thus enhancing 
the “‘stealthiness” of the submarine. 
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Economic Aspects of Extraction, Utilization of 
Gold and Its Trade 

947N0070 Kiev GEOLOGICHESKIY ZHURNAL 
in Russtan No 2, Mar-Apr 94 (manuscript received 
7 Jun 93) pp 73-79 


[Article by Ye. A. Kulish, Metallogenic Division, Insti- 
tute of Geochemistry, Mineralogy, and Ore Formation, 
Ukrainian Academy of Sciences, Kiev; UDC 
§53.411+622.23 4] 


[Abstract] This paper examines criteria for the classifi- 
cation of commercial gold ore deposits, their distribu- 
tion, and size in terms of world gold supplies, as well as 
aspects of gold extraction operations. The current state, 
dynamics, and trends of the world gold ore reserves are 
analyzed. Ore extraction is increasing steadily over time, 
even when one considers fluctuations, i.e., decrease in 
extraction during wars. Factors affecting the extraction 
of gold are listed. Some geological and economic aspects 
of price formation, trade, and utilization of gold and the 
consumption of gold are considered. Markets for gold 
are enumerated (for example, the jewelry industry, elec- 
tronics, gold reserves). Some ideas are expressed on the 
creation of a gold extraction industry in Ukraine. Ukrai- 
nian gold ore deposits are classified in terms of geolog- 
ical formations. It 1s stressed that long and careful work 
must be done to analyze potential gold deposits before 
work is begun. Preparation for extraction must include 
provision of the necessary equipment and infrastructure. 
The profitability of each site is a primary consideration. 
References 3 (Russian). 


Electromagnetic Signals From Earthquakes 


947NO057B Moscow FIZIKA ZEMLI in Russian No 5, 
May 1994 pp 65-70 


[Article by Gulyelmi and V. T. Levshenko, United 
Institute of Geophysics imeni O. Yu. Shmidt of the 
Russian Academy of Sciences; submitted 27 Jul 93; 
UDC 550.344] 


[Abstract] A general approach to the theoretical study of 
seismic and electromagnetic signals was outlined, and 
the hypothesis that these types of signals are generated in 
the seismic focus was tested. Equations for quasista- 
tionary electrodynamics were used as a starting point to 
elaborate an equation (12) that uniformly describes the 
various mechanisms by which seismoelectromagn< tic 
signals are generated in the earth’s core. Seismic and 
electromagnetic data with magnitudes ranging from 0.1 
to 5 Hz were then simultaneously recorded during 
nearby earthquakes at an observation point near the 
hamlet of Tambukan in the northern Caucuses from July 
15 to September 15, 1992. In addition to the seismo- 
graphic readings recorded at the observation point, read- 
ings from the Pyatogorsk seismic station and data from 
the Seismic Service were also utilized. Of the 58 seismic 
events recorded during this period, |! were earthquakes 
with magnitudes ranging from 1.3 to 4.6 and epicenters 
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located 40 to 430 km away. In each case, the seismic 
wave arrived from 7 to 37 seconds ahead of the electro- 
magnetic signal. The data githered and analyzed during 
this period were used to generate an empirical formula 
(17) that expresses the relationship between the umpli- 
tude of a magnetic signal, the distance from the epi- 
center, and earthquake magnitude. It was concluded that 
seismoelectromagnetic signals actually exist, and that in 
all extant experimental studies, the lag 5t and lead At 
times are consistent both with one another and with the 
measurements taken in the present study. Extrapolation 
of the empirical formula into the domain of values for 
earthquake magnitude and distance from the epicenter 
results in elevated values for signal amplitude in com- 
parison with those observed during the experiment. The 
probable reason for this is that the relationship between 
signal amplitude and earthquake magnitude is actually 
weaker than the exponential relationship. Figures 4; 
references 20: 14 Russian, 6 Western. 


Effects of Combat Operations in the Persian Gulf 
on the F,-2 Region of the Ionosphere 


947N0057C Moscow FIZIKA ZEMLI in Russian No 5, 
May 1994 pp 81-86 


[Article by V. A. Liperovskiy, O. A. Pokhotelov, L. N. 
Rubtsov, and R. Kh. Liperovskaya, Institute of Experi- 
mental Geophysics at the United Institute of Geophysics 
iment O. Yu. Shmidt of the Russian Academy of Sct- 
ences and the Institute of Astrophysics, Dushanbe; sub- 
mitted 23 Jul 93; UDC 550.385] 


[Abstract] A comparative analysis was performed to 
determine how intensive combat operations and oil-well 
fires in the Persian Gulf region during the first three 
months of 1991 affected the ionosphere. The analysis 
was based on data collected from tracking the trend of 
the f{,F, frequency [“F-parameter’’] over time. Origi- 
nally, it was planned to average these Gata for various 
times throughout a 24-hour period, but this was found to 
be impracticable due to the predominant effect of solar 
radiation on ionization during the daylight hours. Thus, 
average “evening” values were used in the analysis, as 
from 00 to 0600 hours local time, it was easier to isolate 
the effects of military activity on the ionosphere. It was 
found that the F-region of the ionosphere was noticeably 
affected in that the nature of the trend of the relationship 
between the average-evening value for the F-parameter 
and time was disrupted. Instead of a smooth rise, which 
was the case in previous years at observation stations 
located further to the north, there was a |.5-fold increase 
in the F-region parameter value approximately two 
weeks after the start of the war. Another increase 1n this 
value is evidently associated with the oil-well fires that 
broke out 1n Kuwait towards the end of the war. This 
effect was most pronounced in the evening after sunset 
when, evidently, there was in increase in the typical time 
required for ionization density to decrease in the F,- 
region. The areas where this effect was observed 
resemble parallel belts at least 8,000 km long and 2,000 
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km wide. A tendency for the effects of F-scattering in the 
ionosphere to diminish during combat operations was 
detected. This tendency has also been observed prior to 
earthquakes. Figures 5; tables 2; references 9: Russian. 


Experimental Study of HF CW Chemical 
Laser-Beam Propagation Through a Layer of 
Disperse Absorbing Media at Low Pressure 
947N00624 Tomsk OPTIKA ATMOSFERY I OKEANA 
in Russian Vol 7, No 5S, May 94 pp 565-571 


[Article by B. A. Gribakin, Yu. V. Pavutnitskiy, I. A. 
Fedorov, and M. V. Shilenkov; Military Aerospace Engi- 
neering Academy imeni A. F. Mozhayskiy and the Rus- 
sian “Applied Chemistry” Center, St. Petersburg; sub- 
mitted 21 Dec 93; UDC 530.182.551.42] 


[Abstract] An experimental apparatus has been devel- 
oped to study how the propagation of HF CW chemical 
laser radiation 1s affected by finely dispersed particles. 
The set-up consists of a general-purpose laboratory HF 


CW chemical laser, an assembly for generating a flow of 


finely dispersed particles that simulates the type released 
into the atmosphere as a result of human activity, an 
optical system, measuring and automatic control instru- 
mentation, and data processing systems. These compo- 
nents are described in detail, and the particle generator 
and optical system are illustrated. [The laser and particle 
generator are connected to a vacuum chamber in which 
a pressure of 50 Pa is developed, at which point the laser 
is switched on and the particles released. Beam duration 
is dictated by the time it takes to develop the pressure— 
from 15 to |? s. Radiation and particle medium param- 
eters are then measured and compared by a system that 
has three dedicated subsystems: one for the radiation 
parameters (degree of attenuation, power density, trans- 
verse intensity distribution), one for the particle medium 
parameters (particle flow speed and density, particle 
dispersity and distribution), and one for measuring the 
other parameters of the experiment. This apparatus was 
used to determine the extent to which this type of laser 
radiation 1s attenuated by propagation through this type 
of medium. The study showed that finely dispersed 
particles of the type under investigation seriously hinder 
the propagation of HF CW chemical laser radiation in 
the upper layers of the atmosphere due to their suffi- 
ciently high shielding ability. This factor must be taken 
into consideration when using systems based on HF CW 
chemical lasers to probe objects from space. Figures 4, 
references 4: Russian. 


Time Characteristics of Radiation Intensity and 
Flow Fluctuations When a Spherical Wave Is 
Reflected by Reflective Objects in a Turbulent 
Atmosphere 


947N0062B Tomsk OPTIKA ATMOSFERY I OKEANA 
in Russian Vol 7, No 5, May 94 pp 610-617 


[Article by G. Ya. Patrushev, Institute of Atmospheric 
Optics of the Siberian Division of the Russian Academy 
of Sciences, Tomsk; submitted 26 Nov 93; UDC 
§38.575.4] 


EARTH SCIENCES 35 


[Abstract] Time spectra were studied for the intensity 
and flow fluctuations of radiation reflected from a mir- 
rored disk and a hexagonal grid of corner cube reflectors. 
The conditions of the experiment called for strong inten- 
sity fluctuations and various diameters for the receiver 
and reflector(s). It was shown that variations in the time 
characteristics induced by changes in the average and 
variable components of wind velocity along the sounding 
path can be accounted for by introducing an effective 
transport velocity for optical inhomogeneities across the 
propagation path. In this case, the radius of the time 
correlation for fluctuations in radiation reflected from 
the disk is proportional to the square root of the diam- 
eter of the receiving aperture, and the position of the 
maximum for spectral density 1s inversely proportional 
to this value. The time spectra of intensity fluctuations 
for radiation reflected from the grid are less sensitive to 
turbulence along the path and have a more high- 
frequency nature than those associated with radiation 
reflected from the disk. It was concluded that, on the 
whole, the results of the study provide some kind of 
picture of possible variations in the time characteristics 
of the flow and intensity fluctuations of radiation 
reflected from reflective surfaces in a turbulent atmo- 
sphere. Figures 6; references 8: Russian. 


Using Data From Multi-Channel IF Radiometry 
To Measure the Thermal Characteristics of the 
Near-Surface Layer of the Ocean 


947N0062C Tomsk OPTIKA ATMOSFERY 1 OKEANA 
in Russian Vol 7, No 5, May 1994 pp 642-649 


[Article by B. B. Rostovtseva and A. P. Sukhorukov; 
Moscow State University; submitted 16 Jun 93, UDC 
536.5:551.4] 


[Abstract] A method was proposed for measuring the 
vertical temperature gradient and average temperature 
of the near-surface layer of the ocean using remote two- 
or three-spectral measurements of the IR radiation 
emitted by this layer. The method entails using different 
IR wavelengths to generate values for these parameters 
as a function of markedly different ocean-layer thick- 
nesses. An equation was derived to express the relation- 
ship between signal magnitude and the temperature 
parameters in question, the radiometry parameters, and 
the parameters of the atmosphere and ocean water. The 
two-band method can be used 1f all the necessary radio- 
metric, atmospheric, and water parameters are known 
with suf/icient accuracy; in this case, the temperature 
parametess can be determined by measuring the illumi- 
nance vf the entrance aperture of the radiometer in two 
spectral ranges. In the event that relative values need to 
be measured, then the three-band method can be used, 1n 
which case the illuminance ratios in the two spectral 
ranges would be measured. These methods were found to 
be simple, effective and widely suitable for the passive 
monitoring of the ocean surface from planes or satellites 
Furthermore, they can be used for other media with 
similar IR radiation characteristics. Figures 2; references 
12: 4 Russian, 8 Western 








This report contains informatior which is or may be copyrighted in a number of countries. Therefore, copying and/or 
further dissemination of the report is expressly prohibited without obtaining the permission of the copright owner(s). 

















6 EARTH SCIENCES 


Global Terrestrial Observing System (GTOS):; 
Detecting and Monitoring Change in Terrestrial 
Ecosystems 

947Q00158A Moscow ISSLEDOVANIYE ZEMLI1Z 
KOSMOSA in Russian No 3, May-Jun 94 (manuscript 
received 22 Feb 94) pp 122-125 


[Article by K. Ya. Kondratyev, Ecological Safety Scien- 
tific Research Center, Russian Academy of Sciences, St. 
Petersburg; UDC 528.7:629.78:551.5] 


[Abstract] Although the GCOS (Global Climate Observa- 
tion System) program provides for complete monitoring of 
the atmosphere-ocean-land-cryosphere-biosphere system, 
some specialists have proposed a global system for 
detecting and monitoring the reaction of continental eco- 
systems to global changes in the environment. The initial 
outlines of this GTOS (Global Terrestrial Observing 
System) program proposed at an international symposium 
in France 1992 are reviewed. These include the basic 
principles, choice of 50-100 priority (key) sectors for 
monitoring (three levels of such key sectors are suggested), 
Strategy for combining periods of regular and intensified 
observations with direct measurements and remote 
sensing, observational data needed for adequate descrip- 
tion of the dynamics of ecosystems and impacts on them, 
data quality control and organization of administrative 
systems at national, regional and global levels. There must 
be assurance that each key sector will be observed contin- 
uously over the next fifty years. Priority must be given to 
observation of biomes, ecotones and various types of 
gradients, but only after validation of the requirements on 
remote sensing data. Local, regional and world data cen- 
ters would have to be established for collecting, processing, 
storing and disseminating observational data. Proposals 
are now made relating to the finalization of the project, 
which as initially outlined is vague on many points. 
Possible linkage of the GTOS to and overlapping with such 
programs as Diversitas, GIM, GCTE and SACTEMA are 
examined. It 1s suggested that the desired goals can be 
achieved by improving the WCP (World Climate Pro- 
gram), including the GCOS, with the GTOS oriented on 
the land (biodiversity, cultivated ecosystems, structure and 
functioning of continental ecosystems). Every effort must 
be made to avoid unnecessary duplication and costs and 
dissipation of energies. References 7: 6 Russian, | 
Western. 


Atmospheric Turbulence Coefficient and 
Experimental Determination Methods 

Y47NO069A Moscow METEOROLOGIYA I 
GIDROLOGIYA in Russian No 5, May 94 (manuscript 
received 9 Dec 93) pp 10-20 


[Article by M. A. Strunin, S. M. Shmeter, Central Aero- 
logical Observatory] 
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[Abstract] This paper briefly presents the physical basis 
for the most common methods of determining the 
turbulence diffusion coefficient K using the results of 
sounding and aircraft measurements. Information 1s 
presented on the errors of various methods of calcu- 
lating K. Synchronous measurements of wind speed 
and turbulent pulsations of wind speed made on a 
flying meteorology lab and from a meteorological 
tower (300 m) are used to compare K values calculated 
using the base formula, Lyapin’s formula, and the 
Richardson-Obukhov law. The results agree in order of 
magnitude. The best agreement with the base K value 
is reached using Lyapin’s formula. The Richardson- 
Obukhov law can be used if one first determines the 
characteristic dimension of elements of turbulence and 
a constant associated with specific meteorological con- 
ditions. A modification of Lyapin’s formula is pro- 
posed which simplifies calculations and which makes it 
possible to determine K for a predetermined range of 
pulsation scales. Figures 4; table |; references 18 (Rus- 
$1an). 


Evaluation of Reception Quality of Digital 
Information From the Meteor Satellite 


947N0069B Moscow METEOROLOGIYA I 
GIDROLOGIYA in Russian No 5, May 94 (manuscript 
received 9 Feb 9 4) pp 32-35 


[Article by M. I. Alekseyev, A. N. Andriyevskiy, N. A. 
Zaytsev, A. P. Trishchenko, All-Russian Scientific 
Research Institute of Hydrometeorological Information, 
World Data Center, Planeta Scientific Production Asso- 
ciation; UDC 551.507. 362.2:621.391.8] 


[Abstract] The authors express the opinion that despite 
many years of using satellite meteorological systems in 
Russia, noise-resistant data coding is not used suffi- 
ciently. Another problem is that a city has grown up 
around the Obninsk station, which may affect recep- 
tion. The quality of old equipment ts also a consider- 
ation. Estimates are obtained for the probability of 
random noise in the reception of digital information 
from the Meteor satellite at the satellite data reception 
point in Obninsk. The study was done using digital 
global survey data transmitted at 466.5 MHz at small 
satellite elevation angles. The average probability of 
random noise was found to be |.2x10°. There are two 
distinct modes of data reception/transmission as dem- 
onstrated by the distribution of errors over time. This 
is probably due to the satellite being at extremely small 
or negative elevation angles in one mode. Reception is 
found to be satisfactory for existing equipment and the 
current location of the reception point. Figure |; ref- 
erences 2 (Russian). 
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Phototested Chemical Sensor Element Based on a 
Field Transistor 


947C0321D Moscow DOKLADY AKADEMII NAUK 
in Russian Vol 328 No 5, Feb 94 pp 637-640 


[Article by A. N. Reshetilov, M. A. Manenkova, N. F. 
Kazanskaya, N. G. Rambidi, Russian Academy of Sci- 
ences Corresponding Member G. R. Ivanitskiy, Moscow 
Institute of Radioengineering, Electronics, and Automatic 
Equipment; Moscow State University imeni M. V. 
Lomonosov; International Scientific Research Institute of 
Control, Moscow; Institute of Theoretical and Experi- 
mental Biophysics, Russian Academy of Sciences, Push- 
chino, Moscow Oblast; UDC 621.315:547.814] 


[Abstract] Synthetic membranes with adjustable properties 
such as membrane potential, ion permeability, and con- 
ductivity have been the the focus of a great deal of interest 
in recent years. The adjustability is effected by incorpo- 
rating compounds that undergo reversible photoconver- 
sions and has been successful in optical memory elements, 
photocontrolled sensors and transformers, and analytical 
sensors. The researchers here propose a system in which 
the registration of the potential of a light-sensitive mem- 
brane 1s performed with a field transistor. The membrane 
is made of polyvinyl chloride with dioctylphthalate and 
l’-hexadecyl-3’,3°’-dimethyl-6-nitrospiro [2H- 
|-benzopyrane-2,2’-indolin] derivative. Registration of the 
potential change is performed in liquid phase. Figures 3, 
references 9: | Russian, 8 Western. 


Physiological and Physicochemical Mechanisms 
of Microorganism Resistance to Freezing and 
Drying 

947C 03254 Kiev MIKROBIOLOGICHESKIY 
ZHURNAL in Russian Vol 63 No 1, Jan-Feb 94 
(manuscript received 20 Feb 1992) pp 5-16 


[Article by V. Ya. Volkov, Applied Microbiology All- 
Union Scientific Research Institute, Obolensk; UDC 
$79.8.086.132] 


[Abstract] The objective of this review was to analyze 
available data with respect to the physiological and bio- 
chemical aspects of a live bacterial cell. Natural resistance 
of microorganisms to freezing and drying is formed during 
the cultivation process, when the biosynthesis of cell 
structures is completed and reserve substances accumu- 
late. The structural and functional condition of the cell 
must not be disturbed when the biomass is cooled and 
mixed with the protective medium. Optimal temperature 
and minima! osmotic stress help maintain the coordina- 
tion of biochemical processes in cells and probably reduce 
the likelihood of lysis in preparation for lyophilization, 
and also decrease cell damage from the cell’s own lytic 
enzymes during rehydration. It is believed that osmoregu- 
lation and storage substances also play the role of endog- 
enous cryo- and xeroprotectors by protecting other cells 


LIFE SCIENCES 37 


from the damaged cell. In addition, it is suggested that the 
nature and ratio of substances involved in protection 
depend on the presence, character, and spatial arrange- 
ment of charged groups in the cellular biopolymers and 
membranes, the ratio of hydrophilic and hydrophobic 
groups, and their accessibility to protector molecules, the 
presence of groups that can form covalent bonds, and 
possible cross reactions. Figures 3; references 65: 20 Rus- 
sian, 45 Western. 


Microbiological Method for Cleaning Soil From 
Propanide and 3,4- Dichloraniline Contamination 


947C0325B Kiev MIKROBIOLOGICHESKILY 
ZHURNAL in Russian Vol 63 No 1, Jan-Feb 1994 
(manuscript received 02 Mar 93) pp 129-144 


[Article by G. K. Vasilyeva, E. G. Surovtseva, and V. V. 
Belousov, Soil Science and Photosynthesis Institute, 
Russian Academy of Sciences, Pushchino; Microbiology 
Institute, Russian Academy of Sciences, Moscow, Bio- 
logical Plant Protection Institute, Krasnodar; UDC 
631.46:579.26] 


[Abstract] The possibility of using chloraniline-degrading 
microorganisms (Paracoccus denitrificans, Alcaligenes sp., 
P. diminuta) to clean soil contaminated with propanide 
and its metabolite, dichloraniline (DCA), was investigated 
using the upper 20 cm layer of soil contaminated from a 
spill in January 1992. The two soil samples were taken 
from the center of the spill and the edge. It was found that 
the soil possessed its own microflora that were able to 
degrade propanide and DCA, but degradation of the latter 
proceeded more slowly than that of the former. Adding 
more degrading microorganisms did not noticeably accel- 
erate the degradation process. The limiting factor in this 
case is DCA, the concentration of which above 150-200 
mg/kg in soil is toxic to chloraniline degraders and other 
microorganisms. It was found that adding activated char- 
coal to the soil reduces the migration of DCA into the 
atmosphere and surface and ground waters. It the second 
soil sample, results showed that treating the soil with a 
suspension of active strains of the degrading microorgan- 
isms and in conjunction with adding sufficient amounts of 
activated charcoal was quite effective. These measures 
were shown to achieve a ten- to thirty-fold reduction in the 
concentration of soil polluted with 15,000 mg/kg of pro- 
panide and DCA within two months. Further improve- 
ment of soil conditions can be accelerated by plowing and 
cultivating the soil. In conclusion, the combination of 
these measures was eventually able to reduce the pro- 
panide and DCA contamination to safe levels. Figures 4; 
tables 3; references 20: 11 Russian, 9 Western. 


Microorgan’sm Biomass Ability To Absorb Some 
Radionuclides 

947C0325C Kiev MIKROBIOLOGICHESKIY 
ZHURNAL in Russian Vol 63 No 1, Jan-Feb 1994 
(manuscript received 31 Aug 92) pp 145-151 


[Article by M. P. Khovrychev, I. Yu. Mareyev, and V. F. 
Pomytkin, Microbiology Institute, Russian Academy of 
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Sciences, Moscow; VITA Corporation, VOIR Council, 
Atomic Energy Institute imenil. V. Kurchatov, Moscow; 
UDC 579.8.043] 


[Abstract] The absorption properties of mycelial fungi, 
bacteria, actinomycetes and yeast, with respect to ”°Sr, 
'"Cs and 73°Pu, were investigated, the distribution coef- 
ficients were determined, and their dependence on absorp- 
tion conditions and pretreatment of microorganisms bio- 
mass was determined. The results showed that mycelial 
fungi were the mosi effective group at absorbing radionu- 
clides. The researchers employed ultradilute solutions of 
radionuclides, which indicated the rather high chemical 
affinity of the biochemical structures of these microorgan- 
isms for these radionuclides. Results also showed that the 
distribution coefficients depended on their concentration, 
and pretreatment of microorganism biomass also affected 
radionuclide absorption. In conclusion, the results showed 
that the radionuclide concentration in microorganism bio- 
mass is complex and sensitive to conditions of absorption 
and preparation of biomass and necessitates further study. 
The findings also show that microorganism biomass can be 
used to absorb and extract radionuclides. Figures |; tables 
2; references 9: | Russian, 8 Western. 


Preliminary Results in Favor of a Bineme 
Structure of Human Chromosomes 


947C0321B Moscow DOKLADY AKADEMII NAUK 
in Russian Vol 328 No 5S, Feb 94 pp 622-624 


[Article by A. N. Luchnik, M. Slezinger, M. V. Telkov, 
O. Kustikova, A. B. Kutuyeva, Institute of Gene Biology, 
Russian Academy of Sciences, Moscow; Institute of 
Technology Research, Moscow; Institute of Develop- 
mental Biology iment N. K. Koltsov, Russian Academy 
of Sciences, Moscow; UDC 575.113] 


[Abstract] The notion of genome reliability arose after 
the discovery of the possibility of restoring DNA that 
had been damaged when cells were exposed to ionizing 
radiation. It was shown in Saccharomyces cerevisiae 
yeast that repair of double breaks requires physical 
contact between two homologous molecules of DNA— 
sister chromatids or homologous chromosomes. In 
higher eukaryotes, rapid contact between homologous 
chromosomes within | or 2 hours after irradiation is 
unlikely. At the same time, repair of double breaks of 
human DNA takes place within 1-2 hours. With the 
discovery of the polymerase chain reaction, verification 
of a bineme model of higher-eukaryote chromosomes 
can now be verified. The researchers here determined 
the number of copies of a unique gene of apolipoprotein 
B—specifically, its 26 exon—in human spermatozoids 
isolated with a micromanipulator. Each contained two 
identical copies. Amplification events in three of five 
test tubes enabled the conclusion that the genome con- 
tains more than one copy of the unique gene. Figures 2, 
references 10: | Russian, 9 Western. 
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EPIDEMIOLOGY, MICROBIOLOGY, 
AND VIROLOGY 


Ecological Aspects of Natural Trichinellosis 


947C033 la Moscow VETERINARIYA in Russian 
No 11-12, Nov-Dec 93 pp 3-6 


[Article by A. S. Bessonov, All-Russia Institute of Hel- 
minthology imeni K. I. Skryabin] 


{Abstract] Various physical and geographic factors which 
influence the transmission of Trichinella spiralis are dis- 
cussed. T. spiralis infections are less wide-spread in hot, 
arid climates. Direct predator consumption of trichinal 
larvae can be an important factor in natural situations, but 
has not bee adequately addressed in the literature. The 
encapsulated larvae are highly resistant to decay, freezing, 
salting, and curing. Since the encapsulated larva can pass 
unaltered through the intestinal tract of insects, fish, 
amphibia, reptiles, and birds, these organisms can serve as 
a means for spreading infection. Insectivores and rodents 
are often involved, particularly as food for predators. The 
corpse of an infected predator becomes a large-scale reser- 
voir for mechanical transfer of larvae. Predators are thus 
an integral part of the second stage of the natural infection 
life cycle, which also impinges on the human-mediated 
infection cycle involving meat producing animals and 
man. Figures |. 


Epizootic, Pathogenic, and Diagnostic Features of 
Classical Swine Fever 


947C0331b Moscow VETERINARIYA in Russian 
No 11-12, Nov-Dec 93 pp 6-11 


[Article by V. V. Kurinnov, I. F. Vishnyakov, I. Yu. 
Khukhorov, M. V. Babkin, A. L. Semenikhin, A. A. 
Kolomytsev, and V. M. Lyska, All- Union Scientific 
Research Institute of Veterinary Virology and Microbi- 
ology] 


{Abstract} Results of differential diagnostic studies on 
classical swine fever (CSF) conducted by the All-Union 
Scientific Research Institute of Veterinary Virology and 
Microbiology from 1985 to 1991 are reported. In addition 
to clinical signs and epizootic data, immunofluorescence 
was used to establish the presence of the virus in organ 
tissue samples and innoculated cell cultures. Isolate viru- 
lence was confirmed in pigs, fetal pigs, and rabbits. A 
pregressive increase in outbreaks of CSF, from 10 in 1985 
to 59 in 1991, was observed. Of the 206 cases, 116 were in 
Russia and 45 in Ukraine. Outbreaks were distrubuted 
over a wide geographical area. Concentratio of more than 
10,000 animals in a single enterprise was correlated with 
substantially higher infection rates. Most of the outbreaks 
occurred in innoculated animals, but since most of the 
vaccinated animals had titers of 1:16 or less, they were still 
susceptible to infection. Symptoms were often atypical. 
Large-scale vaccination or use of antibiotics after disease 
appearance had very limited effectiveness. While most 
isolates were wild type, three exhibited low virulence and 
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one atypical virulence for young pigs and fetuses only. Few 
outbreaks were found in Belarus, Lithuania, Latvia, or 
Estonia, due to favorable hygienic conditions and veteri- 
nary practices in these countries. Immunofluorescence was 
77% to 100% effective in confirming the presence of the 
virus in unvaccinated animals but only 26% to 79% in 
vaccinated animals. Cell culture increased test reliability. 
The results indicate that increased measures to control 
CSF are needed. Figures 2, Tables 5, References 5: | 
Russian, 4 Western. 


Use of Slaughter House Waste Water From Meat 
Packing Plant for Irrigation 


947C033 1c Moscow VETERINARIYA in Russian 
No 11-12, Nov-Dec 93 pp 17-19 


[Article by I. R. Smirnova and A. N. Tereshina, All- 
Union Scientific Research Institute of Veterinary Sani- 
tation, Hygiene, and Ecology; UDC 619:614.777] 


[Abstract] Between 1987 and 1991, an experiment was 
conducted using algicologically-purified waste water from 
the Klinskiy Meat Packing Plant to irrigate flower beds in 
the Pobed flower farm. Sedimentation, neutralization, 
fermentation, and dilution were used to treat the waste 
water. In the course of treatment the nitrogen compounds 
were converted to ammoniacal forms highly suited for 
plant fertilizer. Ammonium phosphate fertilizer was added 
during and after treatment with 4:1 blue:green algae. Using 
the purified waste water for irrigation had a positive effect 
on flowers with well-developed root systems, such as 
peonies, gladioli, Canaan roses, violets, and salvia. The 
irrigation schedule was adjusted to maintain 65%-75% soil 
moisture and to introduce 150 kg of nitrogen, 150 kg of 
phosphorus, and 90 kg of potassium via each 300 cubic 
meter per hectare watering. This accelerated gladioli and 
peony blooming by 1.5 to 2 weeks, improved color inten- 
sity, and increased bulb harvest by 8.5%. Rose yield 
improved 10%-13%, and violet seed yield by 30%. The 
experiment made it possible to completely eliminate dis- 
charge of the meat packing plant waste water into surface 
reservoirs, while decreasing flower cost by 20%. Tables 1. 


Test of Experimental Samples of Combined 
Anthrax and Hoof-and-Mouth Disease Vaccine 


947C0331ld Moscow VETERINARIYA in Russian 
No 11-12, Nov-Dec 93 pp 20-23 


[Article by A. S. Sobakin,All-Union Scientific Research 
Institute of Veterinary Virology and Microbiology, UDC 
619:615.371] 


[Abstract] An experimental combined vaccine was devel- 
oped against hoof-and-mouth disease (HMD), using live 
lyophilized spores from strain 55-VNIIVViM, and against 
types A and O anthrax, using virus cultivated in VNK-21 
cell culture. The diethyleneimine in the HMD vaccine was 
neutralized with 0.6% sodium thiosulfate. Two batches 
were prepared, te first on November 28, 1991 and the 
second December 23, 1992. Sterility was demonstrated 
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using five different media. No adverse reactions were 
observed in white mice, guinea pigs, or rabbits, observed 
daily for ten days after vaccination. Vaccination of guinea 
pigs elicited immune responses to both diseases after 15 
days, as measured by allergic skin reactions, indirect 
hemagglutination, and complement binding. Both batches 
provided 100% protection against HMD and type A 
anthrax. The 1991 batch provided 50% protection against 
type O anthrax; the 1992 batch provided !00% protection. 
The 1991 batch was shown to be stable in the freezer for 12 
months, except for the decreased activity against type O 
anthrax. The results indicate that a combined vaccine 1s 
Suitable for use in animals naturally susceptible for 
anthrax and HMD. Figures |, tables 3, referneces 4, 
Russian. 


MEDICINE AND PUBLIC HEALTH 


Experimental and Clinical Substantiation of the 
Use of Atraumatic Activated Carbon Fiber for 
Burn Treatment 


947C0334A Moscow KHIRURGIYA tn Russian No 1, 
Jan 94 (manuscript received 22 May 91) pp 33-36 


{Article by R.I. Kayem, T.S. Ustinova, V.V. Pavlova, 
and P.F. Ganzha, Surgery Institute imeni A.V. Vish- 
nevskiy (director, V.D. Fedorov, academician, Russian 
Academy of Medical Sciences), Moscow] 


[Abstract] The feasibility of using activated carbon fabric 
to treat burns was assessed in a series of comprehensive 
tests. First, atraumaticity of activated carbon fabric 
dressing was compared with that of medical gauze, silicon- 
coated mesh, a metal-coated perforated paper material 
produced in Germany, and a hydrophilic polyurethane 
foam produced in Germany. The activated carbon fabric 
proved to be less traumatic than the silicon-coated mesh 
but more traumatic than the medical gauze and hydro- 
philic polyurethane foam. The activated carbon fabric was 
also found to be easily wettable with blood and drug 
solutions but did not absorb them well. The activated 
carbon fabric did, however, surpass medical gauze from 
the standpoint of the amount and fine mechanism of 
nitrofurazone absorption inasmuch as the molecules of the 
latter bond chemically on carbon fiber. Previously 
reported studies of the local reaction of rat tissues to 
subcutaneous implants of activated carbon fabric estab- 
lished that such implants do not cause pronounced inflam- 
mation for periods up to 2 months. Morphological studies 
on rats of third-degree burns covered with carbon mate- 
rials established that activated carbon fabric stimulates 
regeneration processes (1.e., normal development and mat- 
uration of granulation tissue, active build-up of layers of 
epithelium from the wound’s edges, and formation of a 
tender cicatrix). Activated carbon cloth dressings were 
used at the All-Union Burn Center on 22 burn patients 
who were between the ages of 25 and 62 years and who had 
incurred second- and third-degree burns on 2 to 30 percent 
of their bodies. The experimental activated carbon fabrics 
were used on areas ranging from | to 7 percent of the 
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patients’ body surfaces. The remaining (control) sections 
of the patients’ bodies were treated with salve and moist- 
drying dressings. Healing of the patients’ burn wounds was 
significantly improved in the areas dressed with activated 
carbon fabric. The use of activated carbon fabric with drug 
solutions accelerated the preparation of third-degree burns 
for autodermoplasty. Second-degree surface burns dressed 
with activated carbon fabric healed in 3 days versus 7 days 
for the salve-treated burns, and third-degree (degree 3a) 
burns dressed with activated carbon fabric healed in 10 
days versus 15 for the salve-treated burns. Clinical appli- 
cation of activated carbon materials on burn wounds was 
thus determined to be particularly effective in the early 
stages of the development of burn disease. Figures 4, tables 
2; references 9: 7 Russian, 2 Western. 


Migration of Cells From Neocortical Transplants 
947C0321A Moscow DOKLADY AKADEMII NAUK 
in Russian Vol 328 No 5, Feb 94 pp 619-621 


[Article by M. A. Aleksandrova, I. V. Yermakova, Ye. V. 
Loseva; UDC 591.089.84.612] 


[Abstract] The transplantation of embryonal nerve tissue 1s 
widely used for studying the regeneration and compensa- 
tion of disturbed CNS functions in mammals. Studies 
show that transplanted embryonal cells can not only estab- 
lish connections in the new medium, but also migrate to 
the parenchyma of the recipient brain. The work reported 
here studied the fate of cells that had migrated in an 
embryonal cerebral cortex and were then transplanted in 
the form of dense clusters to the cortex of mature intact 
rats. Migration of neurons and glia from the dense neoco- 
rtical transplants was demonstrated. The glia were found 
to migrate in a manner similar to that of astrocytes 
migrating from suspended transplants. The transplanted 
postmigration neurons were shown to be capable of addi- 
tional migration, in the recipient brain. They cannot, 
however, migrate to host cortical layers that correspond to 
those of their origin. The researchers found that the 
absence of a dense transplant may be accompanied by a 
diffuse distribution of donor cells in the parenchyma of the 
recipient brain. Figures 2, references 15: | Russian, 14 
Western. 


PHARMACOLOGY AND PHYSIOLOGY 


Infusion Therapy of Experimental Hemorrhagic 
Shock With Antihypoxic Drug Olifen 
947C0320A Moscow GEMATOLOGIYA 1 
TRANSFUZIOLOGIYA in Russian Vol 38 No 6, 
Jun 93 (manuscript received 16 Apr 1991) pp 13-15 


[Article by N. |. Kochetygov and V. Yu. Zubkov, Hema- 
tology and Blood Transfusion Scientific Research Insti- 
tute, Russian Federation Ministry of Health, St. Peters- 
burg] 


[Abstract] The possibility of using olifen [sic] to increase 
the effectiveness of infusion therapy for hemorrhagic 
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shock was investigated in 2! dogs and 20 albino rats 
subjected to bloodletting to decrease their blood pressure 
to 40 mmHg for | hour. The blood loss amounted to 45-50 
ml/kg in dogs and 2.3-2.6 ml/100g in rats. Researchers 
infused isotonic sodium chloride in control animals and 
isotonic sodium chloride plus 5 mg/kg olifen in experi- 
mental groups in amounts two-fold greater than the 
amount of blood lost. The results showed that while 
infusion of both solutions improved central hemodynam- 
ics, in the control group this effect was short-lived. The 
findings also revealed that with the onset of hemorrhagic 
shock, the number of functional capillaries decreased to 40 
percent and erythrocytes accumulated in microvessels in 
the small intestine. Moreover, while the function of capil- 
laries ranged from 63 to 78 percent in the control group, in 
the experimental group they returned to normal. It is 
suggested that the therapeutic effect of olifen in the infu- 
sion therapy of hemorrhagic shock is largely due to olifen- 
induced improvement in heart function, as indicated by an 
increase in stroke volume and minute circulating volume. 
In conclusion, the data shown that olifen can be used tn the 
infusion therapy of hemorrhagic shock. Tables 2; refer- 
ences 5 (Russian). 


Nerve Regeneration Under the Effect of Baliz-2 
and Laktovit 


947C0332A Moscow MORFOLOGIYA in Russian 
Vol 104 No 5-6, May-Jun 1993 (manuscript received 
11 Nov 1991) pp 25-33 


[Article by Ye.I]. Chumasov, A.Ya. Shurygin, $.Yu. Sol- 
datova, K.M. Svetikova, and A.I. Drobyshevskiy, Exper- 
imental Neuromorphology Laboratory (head, Ye.I. Chu- 
masov, doctor of biological sciences), Morphology 
Department (head, Prof. V.A. Otellin), Experimental 
Medicine Scientific Research Institute, Russian 
Academy of Medical Sciences, Saint Petersburg, and 
Biologically Active Materials Department (head, Prof. 
A.Ya. Shurygin), Kuban State University, Krasnodar; 
UDC 616.833-003.93:612.822.5:599.323.4] 


[Abstract] The effect of Baiiz-2 and Lactovit, two drugs 
that were developed in the Department of Biologically 
Active materials at Kuban State University, on regenera- 
tion of the sciatic nerve of rats subjected to cryogenic 
injury was examined in a histologic study. One hundred 
female Wistar rats weighing 140 to 190 g each were 
divided into 5 groups of 20 rats each. The animals in group 
| were left intact. Those in the remaining four groups were 
anesthetized with Nembutal (4 mg/!100 g body weight), 
after which their sciatic nerve was revealed at the level of 
the upper third of the hip and exposed to cryogenic injury 
by a liquid nitrogen-frozen probe for 50 seconds. The 20 
rats in group 2 did not receive any drugs. After the 
cryoinjury, the animals in group 3 received daily oral doses 
of Baliz-2 in a dose of 5 mg/100 g of body weight, the 
animals in group 4 received Laktovit daily in doses of 1.5 
ml/100 g body weight, and the animals in group 5 received 
a mixture of Baliz-2 and Laktovit in the same doses. The 
animals were killed by ethyl ether on days 3, 7, 20, 30, 45, 
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60, and 75 after their sciatic nerve had been injured. 
Morphometric studies were performed on the sections of 
the tibial branch of the sciatic nerves of the cryo-injured 
animals. Sections of the sciatic nerves of the animals that 
had initially been left intact were also studied to clarify the 
diameter distribution of myelin nerve fibers. The studies 
established that both Baliz-2 and Laktovit have an uncon- 
ditional stimulating effect on the nerve regeneration pro- 
cess. Several differences between the two drugs’ effects 
were noted, however. For 20 days after the operation, 
Baliz-2 had virtually no effect. Its effect only became 
apparent on day 75 after the experiment had begun. When 
compared with the controls, the animals treated with 
Baliz-2 had twice as many thick myelin fibers and a 
decreased number of thin fibers. This finding was taken as 
evidence of the fact that Baliz-2 mainly affects the differ- 
entiation of nerve fibers. Laktovit acted differently. When 
compared with the control animals, the Laktovit-treated 
animals had a sharply increased percentage of medium- 
diameter fibers by day 20 (90 percent versus only about 10 
percent in the case of the controls). The Laktovit-treated 
rats had only half as many thin myelin fibers as the 
controls. The difference was even more pronounced after | 
month, at which time the Laktovit-treated rats had 3-3.5 
times as many thick myelin fibers as the controls and 
nearly 2.5 times as many as the Baliz-2-treated rats did. It 
was hypothesized that Laktovit initially intensifies the 
axon growth and nerve fiber regeneration and that later, 
like Baliz-2, 1t accelerates their differentiation and myelin- 
ization. Administration of a mixture of Baliz-2 and Lak- 
tovit also had a stimulating effect. In the early period after 
the operation, the animals receiving the combination of 
Baliz-2 and Laktovit had more medium-diameter nerve 
fibers than the controls did (just as was the case when 
Laktovit was administered alone). This was followed by a 
gradual decrease in the number of thin fibers in the same 
time period as in the case where Baliz-2 was administered 
alone. Unlike Baliz-2 alone, however, the combination of 
Baliz-2 and Laktovit resulted in a distinct increase in the 
number of thick fibers (just as when Laktovit had been 
administered alone). A convergence of the effect of the two 
drugs when used in combination was hypothesized. The 
morphological differences resulting from the action of the 
two drugs were distinctly evident (when compared with the 
effects in the controls) after day 75 of the experiment. 
Figures 2; references 11: 10 Russian, | Western. 


Life Sciences Innovations 
[RD08 1601 Various sources, Apr-Jul 94] 


Pharmaceuticals 


[Editorial Report] Zhelplazstan, a new pharmaceutical, 
reportedly stops acute hemorrhages instantaneously, accel- 
erates wound healing and cures lesions previously consid- 
ered untreatable. It is also said to be effective against 
ulcers, varicose veins and some digestive disorders. The 
unique powder ts a mixture of dried blood plasma, gelatin, 
and the aminoglycoside antibiotic Kalimitsin (Moscow 
ROSSIYSKIYE VESTI 17 Jun 94). 
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The Institute of Molecular Genetics and the Biology Fac- 
ulty of Moscow State University have completed clinical 
trials of Semaks, a new peptide pharmaceutical that stim- 
ulates the central nervous system, affecting memory, moti- 
vation, attention and emotions. The synthetic analogue of 
a short fragment of the stress hormone corticotropin is 
administered in the form of nose drops (Moscow 
NOVAYA YEZHEDNEVNAYA GAZETA 15 Jun 94). 


Medicine 


Professor Akeksandr Khokhlov, deputy chairman of the 
Neurochemistry Section of the Russian Academy of Sci- 
ences, has developed a ‘metabolic therapy” that uses 
amino acids to induce unactivated neurons to assume the 
functions of damaged nerves. The method reportedly 
produces a therapeutic effect in juvenile paralysis, Parkin- 
sonism, and mental retardation and also stabilizes mul- 
tiple sclerosis (Moscow ROSSIYSKIYE VESTI 1 Jul 94). 


Environment 


In studying midges 1n radionuclide-contaminated areas, 
researchers at the Institute of Cytology and Genetics in 
Novosibirsk have discovered new, unique sequences of 
genes that arise 60 to 90 generations after radiation 
exposure. They concluded that the phenomenon 1s a 
remote radiation effect on the gene pool (Moscow 
OBSHCHAYAGAZETA 29 Apr 94). 


Equipment 


Tashkent engineers have announced the development of a 
novel device, the Stel, which processes table salt and water 
into a highly effective disinfectant for hospitals. The 
electrochemically activated solution reportedly has better 
washing power than detergents that contain surface-active 
substances and biocidal activity several times greater than 
hypochloride’s. It can be used to disinfect surgeons’ hands, 
hospital rooms, furniture, dishes, medical equipment and 
medical instruments. The Uzbekistan Health Ministry has 
approved mass production and clinical use of the equip- 
ment. A press report predicts that the Stel will help 
Uzbekistan cope with the closing of the sole FSU manu- 
facturer of calcium hyperchlorite powder, a disinfectant. 
The developer of the Stel is Titan, a self- financing division 
of the former Sredazgaz Scientific Research Institute 
(Tashkent VECHERNIY TASHKENT 13 Jun 94). 


Institute Claims Development of Clean Room 
Technology 


/RD082201 TRUD 3 Aug 94] 


[Editorial Report] In a 3 August 1994 TRUD interview, 
Vladislav Zhemchugov, the head of the Russian Institute 
of Imrnunology’s Production Division, describes tech- 
nologies that the financially pressed organization could 
exploit as conversion projects. He reports that the for- 
merly top secret vaccine institute, established to develop 
protective measures against biological weapons, now 
receives no government support. Forced to turn from 
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scientific development to economic survival, the insti- 
tute is performing work for foreign customers. 


At the top of Zhemchugov’s list of the institute’s achieve- 
ments is clean room technology. He says his institute has 
developed the first Russian clean rooms and has created 
a suite of clean rooms for producing vaccines and 
pharmaceuticals, as well as electronic equipment. The 
institute is producing medicine in one of these chambers 
for a Swiss firm, using international medical standards. 


The institute has also developed a novel technology for 
putting liquid medicines into tablet form. Zhemchugov 
said that Koreans sought to purchase this technology 
after the institute demonstrated it on an unnamed 
medicinal substance provided by the Koreans. He also 
reported that the institute authorities refused to sell the 
technology, preferring to exploit it themselves. The insti- 
tute has reportedly developed tablet forms of vaccines, 
which foreigners are buying. 


Current research at the institute includes development of 
an insulin tablet and a “supervaccine” for strengthening 
immunity. Zhemchugov also claims promising results 
from work on a vaccine that protects against plague, 
cholera, and anthrax simultaneously. The institute con- 
tinues to work on genetically engineered interferon, 
which Zhemchugov claims surpasses foreign analogues 
in some respects. 


LASER AND NONIONIZING 
RADIATION 


Ultrastructural Changes Induced in Trabecular 
Meshwork Tissue By Low-Intensity Transscleral 
Ruby Laser Radiation 


947C0335B Odessa OFTALMOLOGICHESKIY 
ZHURNAL in Russian No i, Jan-Feb 1994 pp 42-43 


[Article by N. A. Bagirov, graduate student, N. Ye. 
Dumbrova, doctor of the medical sciences, L. T. Kashint- 
seva, professor, and A. I. Kolomiyets, senior staff member; 
Institute of Eye Diseases and Tissue Therapy imeni V. P. 
Filatov of the Ukrainian Academy of Medical Sciences 
(UNIIGBiTT); UDC 617.7-007.681-085. 849.19-092.9] 


[Abstract] Electron microscopy was used to study the effect 
of low-intensity ruby-laser radiation on trabecular mesh- 
work tissue structures. A “LOTAR” device developed 
jointly by UNIIGBiTT and the Zavod Arsenal production 
association was used to transsclerally irradiate the eyes of 
9 Chinchilla rabbits (16 eyes) 3 to 3.5 years old with 30 
pulses of 5-mJ radiation at a contact point 1.5 mm from 
the limbus and corresponding to the position of the trebe- 
culum. The course of treatment consisted of 3 sessions of 3 
to 9 hours spaced 2 days apart. The rabbits were eutha- 
nized and tissue samples collected immediately after treat- 
ment, and also |, 3, and 14 days after treatment. Tissue 
fragments were fixed in a 2.5% solution of glutaraldehyde 
for 4 hours, then permanently fixed in a 1% solution of 
osmic acid. Semi- and ultrathin sections were prepared 
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and stained, then studied and photographed on a PEM-100 
electron microscope. It was found that the radiation had a 
stimulating effect on the trabecular tissue. Compensatory 
intracellular processes arose in response to the destruction 
of individual ultrastructural elements in the tissue and 
continued throughout the entire period of observation. 
Immediately after radiation treatment, widening of 
Schlemm’s canal and increased trabecular permeability 
were observed. Within |-3 days, activation of endothelial 
and trabecular cells was manifested, and the integrity of 
the canal’s endothelium was restored. After 14 days, a large 
number of the trabecular cells evidenced activation of 
intracellular metabolism. Thus, low-intensity ruby-laser 
radiation stimulates the functional capabilities of the tra- 
becular meshwork. Figures 2; references 6 Russian 


Effect of Low-Intensity Laser Radiation on Visual 
Field of Glaucoma Patients 


947C0329A Moscow VESTNIK OFTALMOLOGII 
in Russian Vol 110 No 1, Jan-Mar 94 pp 3-4 


[Article by Academician A. ?. Nesterov of the Russian 
Academy of Medical Sciences, Hea: of the Department 
of Eye Diseases in the Therapy Livision, and Bisvas 
Shushanto Kumar; Russian State Medical Institute, 
Moscow; UDC 617.7-007.681-02:615.849.19]-07] 


[Abstract] Twenty-three patients beiween the ages of 55 
and 83 were treated with low-level radiation from an 
LOU-1| He-Ne ophthalmological laser with a wave length 
of 0.63 um. Patients were treated while seated, with their 
heads immobilized. The course of treatment consisted in 
irradiating the cornea 10 times for 240 seconds with a focal 
spot 5 mm in diameter and a radiation intensity of 2 mV. 
Of the 23 patients, six had both eyes treated, while the rest 
had their worst eye treated, with the other one serving as a 
control. A total of 28 eyes were treated, of which three were 
in the initial, 12 in the fully manifested, and 13 in the 
advanced stages of the disease. There was a total of 17 eyes 
in the control group, of which nine were in the initial, six 
in the fully manifested, and two in the advanced stages of 
the disease. The patients underwent an exhaustive oph- 
thalmological examination immediately prior to and after 
treatment and then a follow-up examination three to 
three-and-one-half months later. A Humphrey model 610 
automatic analyzer employing a | 20-point static perimetry 
program was used to measure both the central and periph- 
eral sensitivity of the visual field. In all cases, intraocular 
pressure (IOP) was normal throughout the entire period of 
observation. It was found that low-intensity laser radiation 
has a positive effect on the visual field of open-angle 
glaucoma patients with normal intraocular pressure. 
Visual field deficit was reduced by an average of 22.4% in 
75% of the cases immediately after treatment, and was an 
average of 19.7% lower at the time of the follow-up 
examinations. No side effects from the treatment were 
detected, including no adverse effects on intraocular pres- 
sure, hydrodynamics, or visual acuity. The course of 
treatment described in the paper was recommended for 
clinical use. References 7: Russian. 
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